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MEET IN © §S 


December 2-6—American Society of Me- 
chanical Engineers, New York. 


December 4—New Mexico Oil and Gas As- 
sociation, annual meeting, Artesia. 


December 9—Nomads, Old College Inn, 
Houston, Texas. 


December 9-11—Interstate Oil Compact 
Commission, Adolphus Hotel, Dallas, Texas. 


December 11—Nomads, Mayfair Hotel, Los 
Angeles, California. 


December 12-13—American Chemical So- 
ciety, Texas sections, Dallas. 


January 6-10—Society of Automotive Engi- 
neers, annual meeting and engineering dis- 
play, Book-Cadillac Hotel, Detroit, Mich. 


February 24-28—ASTM, Spring meeting, 
Benjamin Franklin Hotel, Phildelphia, Pa. 


March 1-8—First South American Petroleum 
Congress (ISAP), Lima, Peru. 


March 17-22—AIME, 75th annual meeting 
and world conference on mineral resources, 
Waldorf-Astoria Hotel, New York. 


March 22-28—Western Metal Congress and 
Exposition, San Francisco-Oakland Golden 
Gate area, California. 


March 31, April 1-2—Mid-West Power Con- 
ference, annual meeting, Palmer House, 
Chicago, Illinois. 


April 7-10—National Association of Corro- 
sion Engineers, annual convention, Palmer 
House, Chicago. 


April 16-18—API! Eastern District produc- 
tion meeting, William Penn Hotel, Philadel- 
phia, Pennsylvania. 


April 23-25—Natural Gasoline Association 
of America, annual meeting, Baker Hotel, 
Dallas, Texas. 


April 30, May 1-2—American Gas Asso- 
ciation, Spring meeting, Stevens Hotel, Chi- 
cago, Illinois. 


May 15-16—API Pacific Coast District pro- 
duction meeting, Biltmore Hotel, Los An- 
geles, Calffornia. 


May 22-23—API Mid-Continent District 
production meeting, Herring Hotel, Ama- 
rillo, Texas. 


June 16-20—ASTM, 50th annual meeting, 
Chalfonte-Haddon Hall, Atlantic, City N. J. 


October 2]-25—Pacific Chemical Exposi- 
tion, Civic Auditorium, San Francisco, Calif. 
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What Is Misalignment? 
Three common conditions of mis- 


alignment in piping connections 


+e ~ 
= 
1 LATERAL: Amount is specified 


in degrees, and correction made 
with standard MagniLastic Ex- 


pansion Joints, allowing one bel- 
lows flange for each 2° of lateral 
deflection. 


y] PARALLEL: Amount is specified 
in inches, and correction made 
with Magnilastic Offset Joints. 
Overall length varies with 


amount of offset. 


K ANGULAR: Amount is speci- 
fied in both degrees and inches. 
Recommendations should be ob- 
tained from MagniLastic for cor- 


rection of each condition. 


MagniLastic 
OFFSET JOINTS 


At last a scientifically designed unit is available to correct an adverse 
piping condition: parallel misalignment or offset between pipe sections. 
Makeshift measures that can severely strain an installation are no 
longer necessary. Once a custom unit only, MagniLastic Offset Joints 
can now be supplied direct from the new MagniLastic catalog, in 
standard design but for any pipe size and offset requirement. 


CAUSES OF OFFSET CONDITION: 

Wherever piping is installed, misalignment between adjacent terminals 
may exist. This can be due to accumulated tolerances in successive 
piping sections, to settling or shifting at anchored points and hangers, 
or to variations in operating conditions. In addition to ‘‘making ends 
meet”, Offset Joints protect valves, headers and fittings from undue 
strain or tension due to misalignment. 


SPECIFICATIONS FOR OFFSET JOINTS: 

MagniLastic Offset Joints are supplied with bellows flanges from any 
of the standard MagniLastic Expansion Joint pressure series. These 
include vacuum to 25 psi Copper, 55 psi Monel, 150 

psi, 400 psi, and 1000 psi Stainless Steel. Pipe sizes 

range from % to 24 inches. End fittings may be 

specified either Van Stone Standard flanges or welding 

ends. Length of unit and number of bellows flanges 

depends on offset condition to be corrected, but 

is easily calculated from data given in the catalog. 


MAL me H AS T | Cc you have a copy of the newly 
vised MagniLastic Catalog, de- 
ibing not only Standard Pack- 


i d Offset Joints, 
a OF be : ar cow MogaiLestic Anchor, 
lelele) Gash seng iiemee) i a-¥, bi Turbo and Jacket Joints? If not, 
: just drop us a line requesting 
Chicago Catalog 221M. 





Sales and Engineering Offices in Principal Cities 
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“LOCKING-IN" OIL RESOURCES 


Hoarding of oil resources to meet a national emergency is 
fallacious. In an address before the American Petroleum Insti- 
tute at Chicago, Eugene Holman, president, Standard Oil 
Company (New Jersey) had this to say: 

““We in the oil business oppose waste. The goal of our re- 
search and development efforts is the more efficient use of our 
natural resources. Our industry has been foremost in urging 
the states to pass wise conservation laws. But ‘locking up’ 
natural resources in vast areas is not our idea of conservation. 
That is the best way not to have oil available for either present 
or future use. Our Federal and state lands should be open for 
large and small to prospect and to develop from them useful 
contributions to our civilization. 

“In this connection, Professor Erich Zimmermann of the 
University of Texas has made an interesting distinction. Oil, 
iron ore, coal, and other materials merely known to be in the 
ground, he describes as ‘neutral stuff.’ They become ‘natural 
resources’ only after human effort and skill have been applied 
in rendering them accessible. Our economy is not served, either 
in peace or war, by the ‘neutral stuff’ we assume to be confined 
in the substrata of our continent. It is the availability of nat- 
ural wealth that determines its industrial significance in peace 
and its strategic importance in war. 

“The controversy between the Federal and State govern- 
ments concerning the three-mile strip of tidewater land is not 
conducive to the development of possible oil resources in these 
areas. Their development will require years of exploring and 
drilling. Any decision to set aside the tidewater land as a ‘salted 
down reserve’ probably means that the oil would be unavail- 
able in an emergency. The emergency would be over before the 
necessary wells could be drilled and production facilities in- 
stalled. Up to the present time, the states have successfully dealt 
with situations involving their own coastal areas, and their 
decisions have been generally encouraging to industrial de- 
velopment. 

“Similar considerations concern the Continental Shelf. It 
is perfectly clear that oil will become available in these areas 
only after active exploration has begun and machinery has 
been set up to ascertain their economic value. Setting aside the 
Continental Shelf as a reserve will not produce oil from it. 

“People who maintain that oil reserves should be hoarded 
as a measure of national security apparently have the idea that 
we could go out overnight, tap our hoarded reserves, and have 
100-octane gasoline the next morning. Actually, the amount 
of time required to bring an operation of this type into being 


runs into years, Had the great East Texas field been a static 
reserve at the time of Pearl Harbor instead of a producing field 


operated by the industry, the winning of the war would cer- 
tainly have been delayed. 

“Hoarding is not the answer. The best way we can promote 
our national security in oil is by maintaining a vigorous, 
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flourishing oil industry, active and up-to-date in every depart- 
ment. True conservation is the intelligent development and use 
of resources; not non-use. We cannot sit and contemplate our 
oil resources as the French sat and contemplated their security 
behind the Maginot Line. Our oil economy is like a man on a 
bicycle. He must keep moving forward in order not to fall 
over.” 

Ralph T. Zook in his address before the American Petro- 
leum Institute hinted at the detrimental effect of hoarding, 
stating that: 

“The locking up of crude reserves for use in emergency 
would be dangerous and impractical for many reasons. Colonel 
G. H. Vogel, executive officer, Army and Navy Petroleum 
Board, has stated that the early military oil needs in case of a 
possible future emergency are indicated to be more t..7n twice 
the peak requirements of World War II, or 2,600,000 bbl. 
daily. It required the entire petroleum reserves of 20,000,000- 
000 bbl. to produce approximately 5,000,000 bbl. daily during 
World War II. The demoralizing effect on our economy of 
locking up the billions of barrels of oil reserves necessary to 
supply a substantial part of the military requirements and the 
cost of protecting and observing the wells and otherwise keep- 
ing the properties in readiness for production without delay is 
too obvious to require comment.” 


“OPEN-DOOR" POLICY ADVOCATED 


A simple, forthright statement that could well be the basis 
for a sound foreign oil policy was that made by J. Howard 
Pew, president, Sun Oil Company, in addressing the American 
Petroleum Institute at Chicago. He said: 

“In the field of foreign oil our government has no reason to 
go beyond insisting upon non-discriminatory commercial treat- 
ment of all American oil marketers; upon the ‘open door’ 
principle of equal opportunity in exploration and development 
rights; and, upon just and adequate compensation for seizure 
of property by foreign governments. But our government 
should do exactly these things in respect to all Americans and 
commodities of trade through general treaties of amity and 
commerce, 

‘American oil asks no special privileges, at home or abroad. 
Neither do we want to be subjected to super-state cartels and 
other restrictive controls. 

“We ask only the opportunity, both at home and abroad, to 
do business in the traditional American manner of competing 
with all comers, with none barred, on a basis of equal rights, 
without coercion or monopolistic restraints of trade. 

“If we are permitted to proceed along that highway of 
spirited competitive enterprise, then all the bright hopes for 
our industry will be fulfilled and we shall multiply many times 
our past contributions to raising the standard of living and 
assuring the national defense of the American people.” 


—K.C. S. 
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By MILBURN PETTY 


WASHINGTON—The 80th Congress will start grinding out 
good news for oil men soon after it convenes January 3 in the 
form of tax reductions, elimination of the remaining wartime 
controls and banishment of several bugaboos hovering over 
the industry for several years. 


Federal Power Commission’s ambition to extend its con- 
trols over natural gas to include production of both oil and 
gas was doomed as soon as the votes were counted. With the 
Republicans capturing both houses of Congress on a platform 
of fewer government controls, the GOP certainly won’t go 
for any proposed legislation to extend FPC’s authority. In- 
deed, there is a good chance that the Natural Gas Act will be 
amended now to declare specifically that FPC’s authority does 
not include any control over production or “end use” of gas. 


Not only is the oil and gas depletion allowance safe from 
attack by the Treasury Department (which was planning a 
new onslaught) but the time is ripe for a movement to elimi- 
nate the tax law provision that the 27.5 per cent deduction 
from gross income is limited to 50 per cent of the taxpayer’s 
net income. This would provide the industry—especially the 
smaller producers—with more money for exploratory drilling, 
which is so earnestly sought by military authorities worried 
over our domestic reserves. 

The military’s views hold the key to whatever the Repub- 
lican-controlled Congress may do in the way of oil legislation. 
From the Republicans’ standpoint, the executive branch is 
made up of New Dealers hanging on until the Truman Ad- 
ministration is ousted in 1948. But the professional military 
men are to be excepted; their views carry weight with either 
Republicans or Democrats. For example, if a permanent price 
differential for stripper wells is to be enacted, as some pro- 
ducers propose, it will come only if the military says such a 
step is necessary to conserve our oil reserves. 

The same holds true for the Anglo-American Oil Agree- 
ment, although its chances are slim at best, with a large seg- 
ment of Southwestern producers opposing it. Still, the oil 
treaty’s chances are better than if Senator Tom Connally, 
Texas, were to continue as chairman of the Senate Foreign 
Relations Committee. 

Enactment of a tidelands quitclaim resolution seems as- 
sured mow, if the Supreme Court decides in favor of federal 
claims to offshore submerged lands. And this holds, even if 
President Truman should veto it. The votes are there now to 
override him. 

The last two surviving congressmen who sponsored pipe line 
divorcement bills—Voorhis of California and Izaac of Cali- 
fornia—were defeated on November 5. 

There is likely to be an active interest in the small business- 
man, however, especially in the House. Congressman Ploeser, 
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a pooh 


Missouri, may head the House Small Business Committee. Ploe- 
ser was a friend of the independent producers when they were 
seeking higher crude prices from OPA. He has been a severe 
critic of tax exemptions for cooperatives—but consideration 
for the Republican hopes for 1948 may prevent him from 
antagonizing the farmers at the coming session. 

Congressman Wolverton, New Jersey, a member of the 
original congressional oil committee of 1934—the Cole Oil 
Committee—probably will continue the oil subcommittee 
when he takes over as chairman of the House Interstate Com- 
merce Committee. The Cole Committee won the respect of 
the industry as it visited all the important oil areas of the 
country. But it has been relatively inactive since Cole retired 
as a congressman from Maryland to accept a federal judgeship. 

At least two of the new members of Congress will be fresh 
from the oil industry—and both were associated with the 
same company, Socony-Vacuum. James P. Kem, Kansas City, 
is the Senator-Elect from Missouri while Howard Coffin has 
been elected a congressman from Detroit. 

In the industry, the most powerful man, politically, now 
undoubtedly is Walter S. Hallanan, Plymouth Oil Company, 
who is Republican National Committeeman from West Vir- 
ginia. He is temporary chairman of the National Petroleum 
Council. 

@ MILITARY OIL. The military will set up a top-flight oil 
industry advisory committee of its own, if Interior Secretary 
Krug does not soon appoint a military oil subcommittee of 
the National Petroleum Council. With an estimate that mili- 
tary oil requirements in event of another war will amount to 
more than twice the peak demand of World War II, the Army- 
Navy Petroleum Board is anxious to sit down with industry 
leaders and work out plans for providing the productive 
capacity to meet such demand. 

@ AIRCRAFT FUELS. Acting Director Davies of OGD 
is being pressed to set up a technical subcommittee of the 
National Petroleum Council to study the availability of mili- 
tary aircraft fuels, with special emphasis on jet fuels. It is 
probable that regional committees will also be set up as was 
done under the aviation gasoline program during the war. 


@ STRIPPER WELLS. Some government officials would 
like to cut another nickel off the stripper well subsidy before 
Congress meets in January, just to show the economy-minded 
Republicans that their heart is in the right place. 

@ GAS IN ELK HILLS. Several knotty legal tangles will 
have to be solved, if the Navy decides to allow Southern 
California Natural Gas Company to store gas in Elk Hills 
Naval Petroleum Reserve. The California company wants a 
place to put any excess gas from West Texas received during 
the slack season via the transcontinental line now being built. 
Company would “pay” for this by withdrawing only 90 per 
cent of the volume of gas injected. 

@ MID-EAST OIL. Arabian-American Oil Company’s ob- 
taining of the contract to supply 787,500 bbl. of Arabian 
crude to UNRRA for Italian refineries at $1.13 FOB Ras 
Tanura has been accepted by British oil interests as a challenge 
and they are now out to grab any business they can in the 
Mediterranean and Far East. 

@ OGD. Max W. Ball, well-known petroleum engineer and 
author, is considering Interior Department’s offer of the post 
of Director of the new Oil and Gas Division. (He was Interior’s 
first choice last spring, but was unable to accept because of 
previous commitments as a consultant so the job was not 
offered to him then.) Alec W. Crowell, Mississippi, is slated 
to be chief of OGD’s conservation and reserves branch. 
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WE KNOW THE 


Gulf Coast 


The Gulf Coast, from the toe of Texas 
to the Florida Keys, is one of the world’s 


greatest treasurehouses. 


Vast resources in oil, gas, sulphur and 
other minerals have made this region the 
capital of the petroleum, chemical and 


petro-chemical industries. 


Brown & Root, Inc., have rich and varied 


operating experience in every state on the 


Gulf Coast. 


We know, through many jobs over many 
years, the right answers in plant location, 
design, engineering, fabrication and erec- 
tion of process plants for the petroleum, 


chemical and petro-chemical industries. 


Brown and Root, Inc., “can do” guaran- 
tees your success in locating on the Gulf 


Coast. 


BROWN & ROOT, Inc. 
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By H. J. STRUTH,* Petroleum Economist 


REFINED STOCKS HIGHER. While demand for crude oil 

yntinues to exceed seasonal expectations, stocks of refined 
products are increasing at rates which fail to sustain the 

ed for present rates of production and refining opera- 
tions. October additions to storage exceeded 13,000,000 
bbI., which brought total refined oil stocks to a level that 

nearly 60,000,000 bbl. above a year ago. Motor fuel 
tocks are 18 per cent above last year, while fuel oil stocks 
have increased 40 per cent. 


*Editor, The Petroleum Data Book. 


PRODUCTION CUT-BACK. Daily production of crude in 
October was 4,731,000 bbl., which represents a cut-back 
since August of about 132,000 bbl. Cumulative production 
in first 10 months of year is shown to have been within 
actual market requirements. However, the facts show that 
runs to stills by refiners have exceeded normal market re- 
quirements by more than 70,000 bbl. daily. This has created 
a heavier demand for crude, but has in turn resulted in sub- 
stantially greater additions to stocks than might normally 
have been experienced. 

DRILLING MORE ACTIVE. Well completions this year are 
7 per cent above last year. The outlook for 12 months is a 
total of 28,500 wells drilled, against 27,700 in 1945. Pre- 
liminary figures indicate this year's total drilling footage 
will be over 100,000,000 feet of holes drilled, which will 
comprise over 70,000,000 feet of rotary and over 30,000- 
000 feet of cable tool drilling. The price boosts provided 
the needed stimulus. 

WILDCAT GAINS. Comparison of wildcat drilling figures 
for some states with last year shows that Oklahoma, Louisi- 
ana and Illinois have materially stepped up the search for 
new fields. Offsets to these gains, however, were substantial 
declines in wildcat drilling by Kansas, New Mexico and 
Mississippi. Texas continued to lead the nation in the search 
for new oil fields by drilling 1,324 wildcats in the first 10 
nionths, which represented an increase over last year of 
about 2 per cent. Total U. S. wildcat operations this year 
will exceed 4200, against 4100 last year. 
































































































































Comparative Statistics, October, 1946 Economic Position of U. 5. Petroleum ledestry 
ill figures are computed on a Bureau of Mines’ Basis* = pealtniaasateidheiitetin Aniisiacasit satchel 
mie Per cent of 
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ty Rapenen 9 506° 7 7 a ae | Serre i x 88 
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Daily average............ 2,174 2,265 1,877 2,140 2,217 Kansas EERE RSS: 16 28 33 239 314, —24 
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Fuel oil stocks.............] 122,450) 112,900) 87,547] 122,450) 87,547) +40 MIN Sot inccimataswdre 346 356 369 370 376} — 2 
DAVE GUIMDEY. « «.. « 5:6:5.0.5:00:0 70 66 45 70 45 ee Peace es NRO oe are scale yobs = 262 266 266 0 
BR tisioccsnycraccorice 40 356 388 356 9 
Refinery still runs ....| 148,050) 144,930) 131,567|1,442,495 1,439,050 0 Roce 25 veka sein 77 77 75 77 79 > 3 
Daily average............ 4,776 4,831 4,244 ae 4,734 a Duvsinaavieeten ees 102 103 97 100 103} — 3 
ME iis loca sya ccc oom 75 73 52 63 51] +24 
All refined stocksf. . . ....| 296,800} 283,500} 237,021) 296,800 237,021; +25 Nee 202 207 206 207 205} + 1 
Days supply............. | 61 58 50 61) 50 Other states............... 324 329 283 323 289} +12 
*Unless otherwise stated all figures represent thousands of barrels. ***Does not include input wells. (p) Preliminary 
FPotal demand, ine EELIMINARY ESTIMATES BASED UPON DATA FURNISHED BY AMERICAN PETROLEUM sidanineileans 
éZ 
. INSTITUTE, U. S. BUREAU OF MINES, STATE AGENCIES AND OTHER OFFICIAL SOURCES. 











16 


THE PETROLEUM ENGINEER, November, 1946 





50¢ 
A5( 
40 
351 
30! 
25 


20 
30 


25 


2( 














1942 1943 1944 1945 psy 1946 _ 
5000 


4500 
4000 
3500 
3000 WELLS DRILLING 
2500 
ams ONDJFMAMIJJASO 
3000 

TOTAL WELLS DRILLED 
2500 
mS 
a a eee WELLS 
1000 

WILDCAT WELLS 


500 mn CnC gg a OD 


0 
ONDJ)FMAMISIJASO 


5.25 


Millions of Barrels 

(Daily Average) 
5.00 
4.75 
4.50 
4.25 

CRUDE OIL PRODUCTION 

4.00 
3.75 
om ONDJ)FMAMIJINJNASO 
, Millions of Barrels 

(Daily Average) 


4 CRUDE OIL DEMAND 


September and October figures are estimates. 


350 
Thousands of Barrels 
300 8 Oe 
250 
NATURAL GASOLINE 
200 PRODUCTION 
150 


1942 1943 1944 1945| 194s +--_——194¢ 


THE PETROLEUM ENGINEER, November, 1946 





1942 1943 1944 194sf aaa | 1946 ' 
5.00 
(Day Average) 
4.50 
REFINERY RUNS 
4.00 
3.50 
ONDJYFMAWMINJNASO 
2.50 nitions of Barrels 
(Daily Average) 
2.00 
- MOTOR FUEL PRODUCTION 
, ONDJFMAWMIJNJNASO 
2.50 sie at ails 
(Daily Average) 
ye 
“ss MOTOR FUEL DEMAND 
, ONDJIFMAMIJSASO 
2.50 
Millions of Barrels 
Guat Nessnes) FUEL OIL PRODUCTION 


2.00 Ee RR 
setter nee 
ONDJFMAMINJASO 
Millions of Barrels 
(Daily Average) FUEL OIL DEMAND 


2 Ee eaaniead 


ONDJFMAMIJSNJSJASO 


hae ee 


3.00 


MOTOR FUEL STOCKS 
ONDJFMAMIJASO 
125 
Fae = FUEL OIL STOCKS 
ee 
50 
ONDJFMAMIJJASO 
275 


CRUDE OIL STOCKS 


ENS Sets 


Years 1942-45 are snattiths averages. 


- ALL REFINED STOCKS 


300 
Millions of Barrels 





275 


225 


106 


17 


1942 1943 1944 1945 Lisas 






















€ a 






















































C 
Aa IO AAs G 


4 
oer 


ws 


ian = 


@ OKLAHOMA DRILLING RULES. The Oklahoma Cor- 
poration Commission recently announced changes in its general 
rules governing the drilling and production of oil and gas wells 
in the state. The new order, No. 19,334, was issued after 
several months’ study. 

In general, the amendments were adopted to bring commis- 
sion rules and regulations into full accord with proration laws 
enacted by the 1945 legislature. One requirement of the general 
orders left unchanged, however, was the provision that opera- 
tors seeking to drill a well closer to lease lines than 165 ft. for 
tests shallower than 2500 ft. and 330 ft. for deeper tests must 
apply to the commission for an exception to the rules and pre- 
sent their application in a formal hearing. 

This requirement accounts for numerous hearings appearing 
on an always crowded corporation commission proration 
docket. 

Chairman Reford Bond of the commission announced these 
principal features of the new order: 

1. For reporting purposes, only the figure of 14.65 should 
be used instead of 16.4 as a measurement of gas. 

2. Definitions of waste of oil and gas were changed to agree 
with the definitions provided for by house bill 257 of the last 
Oklahoma legislature. 

3. Filing of electric logs with the corporation commission 
is required on wells drilled when and if they are released for 
publication. 

4. New oil or gas wells may be produced not to exceed 150 
bbl. of oil daily or 500,000 cu. ft. of gas daily pending the time 
that the wells are classified and the allowables are fixed. 

5. Rules and regulations are provided governing the under- 
ground disposal of salt water setting out in detail the informa- 
tion to be supplied to the commission before permits may be 
issued, 

6. Heretofore there have been no rules and regulations pro- 
hibiting the use of natural gas for manufacture of carbon 
black. The new order provides that before natural gas may be 
used for carbon black permission must be received from the 
commission. 

7. New rules are established for the plugging of seismic and 
core holes in order to protect fresh water oil or gas bearing 
sands. 


@ PUBLIC LANDS LEASING RULES. The U. S. Depart- 
ment of the Interior late in October formally announced de- 
tails of the more liberal regulations recently developed for 
exploration, discovery, development, and production of oil 


speed development of western oil resources, it was stated. 
“The regulations,” said Acting Secretary Oscar L. Chap- 
man, “in a real sense mark the beginning of a new era in oil 
and gas development in the West in which the government 
and both large and small operators in the industry can work 
in closer cooperation and with greater incentive than before 
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and gas on public lands. The new regulations are intended to 


in the production of an adequate supply of this vital national 
asset.” 

The changes set more liberal standards for acreage holdings, 
and for rates of rental and royalty. For the first time they 
include options for exploration of land. 

Some of the changes are: 

1. An increase in the amount of public land that may be 
held in any one state to 15,360 acres. Previously, the limit was 
7,680 acres of land outside of a known geological structure. 

2. Authority for geological or geophysical explorations for 
oil and gas through a system of options. For the first time, 
non-renewable two-year options may be held on 100,000 acres 
in any one state at any one time. 

3. More favorable rental charges and reduced royalties as an 
incentive to new discoveries and production of oil and gas. 
Previously, production from leased public lands was subject to 
the payment of a royalty to the government ranging from 
121% per cent to 25 per cent with additional graduated royal- 
ties on actual production. The new regulations grant the gov- 
ernment a flat royalty of 124 per cent on any production 
under leasing of lands not within the known productive limits 
of a producing deposit on August 8, 1946. 

4. Provision that any lease issued for an initial five-year 
term for land outside a known geological structure may be 
extended for an additional five years. If, however, a known 
geological structure is discovered during the first lease, the 
renewal wi'l be restricted to two years. 

The regulations also provide that the secretary of interior, 
upon application of interested parties, may authorize the sub- 
surface storage of oil or gas on public lands to prevent waste. 


@ PACT OPPOSITION DEFINED. Russell B. Brown, 


_ general counsel for the Independent Petroleum Association of 


America, has issued a statement from Washington since the 
Fort Worth meeting, discussing that organization’s. change 
from support to opposition to the Anglo-American oil agree- 
ment. IPAA opposition involves three chief factors, Brown 
said: 

1. The wording of the resolution of disapproval as passed 
at Fort Worth was susceptible of the interpretation that all 
the advisers who aided in negotiation of the present treaty were 
not satisfied with the construction placed on it by representa- 
tives of the State Department. It now appears that some of 
the advisers entertained no such views. 

2. Some in the industry have never approved the treaty but 
have not heretofore expressed their disapproval in IPAA meet- 
ings. 

3. The talk of representatives of the State Department as 
well as remarks of Harold Ickes, former interior secretary, 
together with certain administration policies, has caused grave 
concern as to what would happen in the administration of the 
treaty by people who entertained such views. 

Brown said that to those who are against any treaty has 
been added those whose concern with administration of the 
provisions has been aroused by various statements from gov- 
ernment officials. 


@ SEE NO LEAD RELIEF SOON. Civilian Production 
Administration officials have made the statement that little 
effect on current shortages in tetraethyl lead or in the octane 
ratings of gasoline can be anticipated as result of 20,000 addi- 
tional tons of metallic lead expected for the entire lead indus- 
try for the remainder of the quarter. 

At the same time, Lawrence Brown, head of the chemicals . 
division of CPA, said the 11,000-ton allotment of lead for 
tetraethyl fluid for the fourth quarter will not be changed, 
and that there is little indication of relief until late 1947. 

The third quarter allocation for the entire lead manufactur- 
ing industry was 232,000 tons, which proved an overestimate 
of 40,000 tons beyond lead actually available. Half of this 
may be made up this quarter, however, with the 20,000 addi- 
tional tons already in sight beyond the 212,000-ton allocation. 
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_ PENBERTHY 


REFLEX?’ 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 





PENBERTHY 


“REFLEX” 
WATER GAGE SET 
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““TRANSPARENT’’ 


DROP FORGED STEEL 
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Liquid always shows 
black—empty s amees 
shows white. Pre 
where the liquid level 
must’ be easily and posi- 
tively visible, and when 
liquids are under high 
pressure or at high tem- 
perature. Made of alloy 
temperature resisting 
steel and are highest 
quality throughout. 
Liquid chamber made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I.— 
A.S.M.E. requirements. 
The ‘“Refiex’”’ is one of 
the complete line of Pen- 
berthy Gages that meet 
every liquid level gage 
requirement. 


PENBERTHY INJECTOR CO. 


Canadian Plan 
DETROIT, MICH. WINDSOR, ONTARIO 


PENBERTHY 


SUMP PUMPS 









For oil field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 
U-Bolt construc- 
tion is strongest 
and simplest to 
service. Glass re- 
placed by simply 
removing nuts on 
face of gage... 
unnecessary to 
work between gage and boiler. Conforms 
with A.S.M.E., Federal and State re- 
quirements when used for pressures 
specified by their respective codes. 


This is one of the complete line of 
Penberthy gages that meet every liquid 
level gage requirement. 








PENBERTHY INJECTOR CO. 


Conadian Plant 
DETROIT, MICH. WINDSOR, ONTARIO 


PENBERTHY 


AUTOMATIC 
INJECTORS 





Used to observe color 
and density of liquids 
under high pressures 
and/or temperatures. 
Construction exception- 
ally sturdy. Made of 
alloy temperature resist- 
ing steel, and are highest 
quality throughout. 
Liquid chamber made 
from solid block of steel 
to assure perfect align- 
ment and rigidity. Con- 
form with A.P.I.— 
A.S.M.E, requirements. 


The “Transparent” is 
one of the complete 
line of Penberthy gages 
that meet every liquid 
level gage requirement. 













PENBERTHY INJECTOR CO. 


Conadian Plant 


DETROIT, MICH. WINDSOR, ONTARIO 


PENBERTHY 


EJECTORS 











Used wherever seepage 
water accumulates, the 
Penberthy Automatic 
Electric Sump Pump and 
the Penberthy Automatic 
Drainer (water or steam 


operated) have demonstrated their 
superiority in this service. Simple and 
rugged design—copper and bronze con- 
struction throughout. 
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PENBERTHY INJECTOR CO. 


DETROIT, MICH. wnosom, ONTALIO 








The accepted method for assuring an 
uninterrupted supply of feed water to 
oil field boilers. Penberthy Automatic 
Injectors will supply feed water to 
boilers at minimum cost, are quickly 
and easily installed, reliable under 
most severe operating conditions, re- 
quire little attention and no careful 
handling. Highest quality design and 
rugged construction. 














PENBERTHY INJECTOR CO. 


SCH. —  wincson ONTARIO 
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Use the power of steam, air or 
water under pressure to lift 
liquids. Being simple jet pumps 
they have no moving parts and 
require no lubrication. A variety 
of models to meet different condi- 
tions. Also used as water heaters. 
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@ OKLAHOMA. J. J. Fleet and C. W. Roodhouse No. 1 
Ball, NE NE NW 10-18n-3e, northwest of the Mehan pool 
and south of Stillwatery has opened a new pool in Payne 
County with 40 bbl. a day. Production is from the Bartlesville 
sand at 3920-54 ft. 

D. H. Bolin No. 1 Collins, SW SW SW 33-2s-9w, 8 miles 
east of Walters had sand at 2,157-73 ft. and 2,210-24 ft., 
which showed saturation in samples and a good kick on electric 
log. Total depth of the well is 2,608 ft. 

Carter Oil No. 1 Burford, C NW NW, 5-1n-lw, Gavin 
County, flowed 417 bbl. of oil in 24 hours through %%-in. 
choke with 560,000 cu. ft. of gas. It was flowing on test from 
perforations at 6,072-86 ft. 

Sam Rhoades and Smith-Horton Drilling company No. 1 
Letka, NE NE NE 32-8n-7e, which a week ago showed for 
a new discovery well in the Cromwell sand at 3,272-89 ft., 
after showing both oil and gas on a short drillstem test, drilled 
out the cement plug and it flowed an estimated 7 to 8 bbl. an 
hour along with 1,500,000 ft. of gas. 
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@ MISSOURI. Mrs. Gladys Waymire No. 1 Stubblefield, 
NW SE SW 31-37n-32w, Vernon County, was completed at 
total depth of 2,325 ft. Mississippian was extended from 206 
to 585 ft. The top of Jefferson City (Arbuckle) lime was at 
585 ft.; and top pre-Cambrian granite, at 1440 ft. 


@ KENTUCKY. Carter Oil Co. No. 1 Adams, NW SE SW 
4-N-23, had the Cypress sand at 2226-46 ft., total depth 2253 
ft. The well flowed 283 bbl. of oil in 24 hours and has been 
pinched to 100 bbl. daily. It is a mile from the Poole field. 


@ KANSAS. The Texas Company No. 1 Dreiling, SW SW 
SW 15-13-17w, 2 miles south of the Catherine pool of Ellis 
County, found saturated Arbuckle lime at 3460-83 ft., and 
a 15-minute drillstem test yielded 1000 ft. of oil. 


@ TEXAS. A new Strawn pay area for Young County was 
seen assured recently at a wildcat two miles southeast of Liv- 
ing, being drilled by H. W. Snowden, Dallas, as No. 1 D. L. 
Shephard, 1950-TE&L. When plug was drilled from pipe set 
on Knox sand at 3006-18 ft., total depth, the well cleaned it- 
self through casing, and was last reported flowing. There was 
no estimate on production. 

An Edwards lime pool for Madison County has been opened 
by the West Production Company and Noranda Oil Company 
No. 1 Boring, to flow 39 bbl. of 55.8 gravity condensate daily, 
along with 1,053,000 cu. ft. of gas. Well is producing from 
the lime from 9495-9570 ft. and from 9615-9630 ft. at 
plugged back total depth of 9635 ft. The test was carried to 
12,316 ft. but found no commercial production below the 
present formation. 

A new Caddo pool strike for Throckmorton County had 
been made definite Friday as Konrad Sztygold No. 1 Curtis 
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Richardson, 2083-TE&L, nearly seven miles north of Throck- 
morton, was brought in to flow 115 bbl. of oil in three hoyrs 
following treatment with 1000 gal. of acid through perfora- 
tions at 4640-50 ft. 


Atlantic Refining Company has opened deeper production, 
about 2000 ft. deeper than the discovery, with the comple- 
tion of the south producer for the South Hyatt pool of Tyler 
County. The new producer is the No. 1 J. R. Dempsey, L. A. 
Beard survey, which flowed a potential of 379 bbl. of 49.9 
gravity condensate along with 4,235,000 cu. ft. of gas. Pro- 
duction was from perforations from 10,232 ft. to 10,272 ft. 

An extension of more than three miles northwest and dis- 
covery of a new producing sand in the Dan Sullivan gas con- 
densate reservoir of Brooks County highlighted operations on 
the South Texas border Saturday. The extension was recorded 
at Sun No. 6 Sullivan, Loma Blanca y El Tule grant. From 
sands at 10,155-80 and 10,275-80 ft., it rated 21,000,000 ft. 
of gas on open flow. Condensate output was 102 bbl. daily 
through choke. 


@ MICHIGAN. Panhandle Eastern Pipe Line Company 
No 1 McPherson, NW SW SE 34-3n-4c, Livingston County 
wildcat, logged an estimated 7,000,000 ft. of gas in the Salina 
lime between 3843-3900 ft., indicating an important gas field 
discovery in southern Michigan. 


@ WYOMING. The British American Oil Production Com- 
pany wildcat has opened the Amsden formation as a fifth pro- 
ducing horizon in the Steamboat Butte field of Fremont 
County. It is BA’s No. 6 Tribal, NW NE NW 5-3n-1w, 
which had drilled about 200 ft. into the Madison limestone 
without a show of oil. The saturation in the Amsden has not 
been thoroughly tested. It was reported drilling below 7734 ft. 


@ INDIANA. Calvert & Willis No. 1 Fred Wiley, wildcat 
in SW SW NE 18-5s-13w, Posey County, was completed in 
the McClosky at 2974-84 ft. and 2994-3003 ft., total depth. 
The well produces 225 bbl. of oil per day on the pump. 


@ LOUISIANA. Barnsdall Oil Company has discovered a 
Cockfield sand oil pool in Beauregard Parish, which may de- 
velop into one of the largest producers from this formation 
in the state. The No. 1 Long Bell Lumber Co. on a drillstem 
test of the sand at 8,262 ft. yielded 600 ft. or 20 bbl. of 
46 degree gravity oil in 20 minutes. Engineers and produc- 
tion men estimate the well may be good for 1800 bbl. of oil 
a day when copleted. 


@ MISSISSIPPI. Production in Mississippi lime for Glass- 
cock County on the east platform of the West Texas Permian 
Basin has been opened by Shell Oil Co., Inc., with No. 1 Clark, 
Section 5, Block 32; T-4s, T&P survey, eight miles northeast 
of Garden City. The well was completed to flow 238 bbl. of 
56 gravity oil and 15 bbl. of salt water. Production is from 
9740-65 ft. The well was treated with 500 gallons of acid. 


@ ILLINOIS. Texas Company is making a further test of its 
No. 1 E. E. Hines ‘‘C” SE SE SE 1-1s-9e, about 4 miles south- 
west of the Bennington oil pool. The formation is the Rosi- 
clare from 3254-62 ft., with the total depth of the hole at 
3262 ft. On a 14-hour swab test the well made 425 bbl. of oil. 

J. W. Rudy No. 1 DeWhirst, SE NE SE 16-5n-9e, pumped 
54 bbl. of oil and 59 bbl. of water a day from the Rosiclare 
at 3109-27 ft., to open a new pool in Jasper County. 

McCummins Oil No. 1 Updike, SW SE 25-5n-13w, swabbed 
20 bbl. of oil in 24 hours from the McClosky at 1721-27 ft.; 
still cleaning out and testing. 


@ INDIA. In the report of Attoch Oil Company for last year 
is news of a new oil field 12 miles from Joya Mair. Initial 
production was 350 bbl. a day from 8200 ft. Output has had 
to be limited to tankage and tests have not been thorough. 
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JELFLAKE WHEN AND WHERE YOU WANT IT 





Prevent circulation losses 


with JELFLAKE ... 


Many experienced drilling operators add Jelflake to their drilling 
mud when they expect trouble—an insurance against costly mud 
losses before they start. They know that Jelflake—a light, tough 
fragmented foil—filters out on formation walls to seal off ‘‘thief’’ 
formations. And they like it, too, because Jelflake mixes thor- 
oughly—holds its strength—will not ferment—has proved itself 
the best material yet developed for this purpose. 

Use it, too, for stopping slurry losses in difficult cementing 
operations. See your nearest supply store or Dowell station for 
Jelflake. It’s available now in more and more places—because 
there is an increasing demand for this “low cost insurance” 
against mud and cement losses. It’s good planning to keep 
Jelflake handy—ready for use! 





At your supply store or Dowell station. 





Other Dowell Services and Products: Selective Acidizing Service, Mud Acid 
Service, Industrial Chemical Scale Removal Service, Plastic Plugging Services, ter 


DOWELL 


Electric Pilot Permeability and Water Locating Surveys, Paraffin Solvents and 
Bulk Inhibited Hydrochloric Acid. 


DOWELL INCORPORATED 
General Office: Tulsa 3, Oklahoma 
Subsidiary of The Dow Chemical Company FOR OIL INDUSTRY CHEMICAL SERVICE 
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@ LONG LINE TO PLANT. The Phillips Petroleum Com- 
pany recently announced through its wholly-owned subsidiary, 
Standish Pipe Line Company, plans for the construction of a 
12-in. crude oil line 289 miles in length to transport oil from 
a central gathering point near the Goldsmith pool in Ector 
County, West Texas, to the Borger, Texas, refinery. At present 
the company has in excess of 35,000 bbl. of daily production 
in the Permian Basin area. Initial throughput is estimated at 
50,000 bbl. per day and maximum capacity will be 70,000 
bbl. per day. 


@ WIDE EXTENSION ANNOUNCED. Stanolind Pipe 
Line Company plans a program of capacity increases and ex- 
tension of facilities to cover the West Texas system, it was 
announced by F. O. Prior, chairman of the board, and Bruce 
C. Clardy, president of the company. Plans will involve 
changes almost throughout the firm’s nation-wide network. 

The company will extend its 16-in. West Texas to Drum- 
right, Oklahoma, line, now serving the Slaughter and Wasson 
fields, 75 miles south to connect various fields in Gaines, An- 
drews, Ector, and Winkler counties. Two intermediate main 
line stations are now being erected on this line between the 
Slaughter field and Drumright, which will increase delivery 
to the company’s main trunk system from 68,000 to 85,000 
bbl. per day. 

Prior said as soon as pipe is available, capacity of the West 
Texas-Drumright system will be further increased to 126,000 
bbl. by construction of 265 miles of 16-in. loops. 


@ SKELLY GATHERING LINE. A pipe line for gathering 
its own crude production in the Velma oil fields, east of 
Duncan, Oklahoma, will be built by the Skelly Oil Company 
in the near future. During the past, all of Skelly’s production 
in that area has gone to the Rock Island refinery and to the 
Magnolia Petroleum Company. Four different sized lines, 2-in., 
}-in., 4-in. and 6-in., will be put down to the various locations 
in the Velma area. They will connect with a larger line, which 
will extend to the Tussy pumping station, east across the Carter 
County line. 


@ PLAN ADDITION. William D. Weidlen, president of the 
Mid-Continent Gas Transmission Company, announced that 
subject to approval by the Federal Power Commission, his 
firm planned to construct a 26-in. industrial gas pipe line 
between Kansas City and the Hugoton field in Kansas and 
Oklahoma by next fall. 


@ COMPRESSORS TO BE ADDED. The Federal Power 
Commission has authorized the Panhandle Eastern Pipe Line 
Company to start installation of additional compressor units 
to meet demands for natural gas service pending a public hear- 
ing to be held later. 

The company proposes an expenditure of $2,865,000 to 
install eight additional units totaling 12,200 hp. in compres- 
sor stations along its pipe line system extending through 
Texas, Kansas, Missouri, Illinois, Indiana, Ohio and Michigan. 
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@ TEXAS TO ILLINOIS LINE. The early construction by 
Magnolia Pipe Line Company of a 20-in. pipe line from Corsi- 
cana, Texas, to Patoka, Illinois, a distance of approximately 
650 miles, was announced by J. L. Latimer, president of Mag- 
nolia Petroleum Company and Magnolia Pipe Line Company. 

“This new line will connect our present Texas and Okla- 
homa lines with those of our Midland pipe line division that 
extend from East St. Louis to Lima, Ohio,” Latimer said, “‘and 
will provide for the delivery of crude to affiliated Socony- 
Vacuum Oil Company refineries at East St. Louis, Trenton, 
Michigan, East Chicago, and Buffalo, New York.” 

‘The aerial survey has been completed,” Mr. Latimer con- 
tinued, “and the ground survey is now being made and right- 
of-way purchased. The new line will have a daily capacity of 
100,000 bbl. of crude oil. Four stations are planned and will 
be equipped with electrically driven centrifugal pumps. It is 
expected that the delivery of pipe and pump station equip- 
ment will begin in the spring of 1947 and that the line will 
be ready for operation early in 1948.” 


@ NEW FACILITIES PLANNED. The Hope Natural Gas 
Company, Clarksburg, West Virginia, has filed an application 
with the Federal Power Commission for authority to construct 
additional gas transmission facilities in West Virginia at an 
approximate cost of $4,600,000. The proposed facilities would 
bring into the company’s system additional supplies of gas 
from production in Wyoming County, West Virginia. 

The construction proposed includes installation of an ag- 
gregate of 2400 hp. compressor capacity at the Oscar Nelson 
station in Wyoming County, an aggregate of 1600 hp. com- 
pressor capacity at the Loup Creek station in Wyoming 
County, an aggregate of 2400 hp. at Jones compressor station 
in Gilmer County, and an aggregate of 4000 hp. compressor 
capacity in Hastings compressor station in Wetzel County, 
together with a new boiler of 125,000-Ib. per hr. capacity. 
Loop lines proposed consist of 20-in. pipe line aggregating 
about 58 miles. The lines would parallel existing lines running 
from Jackson to Cornwell station in Kanawha County, from 
Minnora to Jones station in Gilmer County and from Flem- 
ing Junction in Ritchie County to Maxwell Junction in 
Doddridge County, all in West Virginia. 


@ GAS FROM EDMOND. Completion of a 64-mile, 12-in. 
natural gas pipe line from the West Edmond field to the 
Drumright compressor station of Cities Service Gas Company 
was celebrated November 1 when S. B. Irelan, president of 
the company, officially opened the new line. 


The new line will increase the delivery capacity of Cities 
Service Gas to the east side of the pipe line system and the 
Kansas City market area to an ultimate daily volume of 
more than 60,000,000 cu. ft. of gas from the Edmond and 
West Edmond area. Phillips Petroleum and Continental Oil 
supply the gas from the gasoline plant in the West Edmond 
field. Completion of the 12-in. line will also enable Cities 
Service to transport an additional 20,000,000 cu. ft. daily 
through the existing 20-in. line north from Oklahoma City. 
This gas will be supplied from new tovensite wells in Cement 
in the Caddo County field. 


Cost of the new facilities connecting West Edmond and 
Drumright was approximately $1,000,000. Actual construc- 
tion began early in August of this year. 


@ BOLIVIAN LINE. Yacimientos Petroliferos Fiscales (Bo- 
livian Government Oil Fields) has contracted with Williams 
Brothers Corporation for the surveying, ditching, laying, and 
completion of a 225-mile 6-in. pipe line from the Camiri pool 
and refinery near the Chaco region of southeastern Bolivia to 
Tin Tin, in Cochabampa province. Williams Brothers engineers 
are now making a physical survey before pipe and equipment 
is moved into the republic. Bolivia is an inland country, and 
to get to the area being surveyed the Williams Brothers engi- 
neers must traverse a part of Chile, or enter from Argentina. 
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CooKk’s SEGMENTAL COMPRESSOR RINGS 







COMPLETE SERVICE... 


One Ring Style 


All Approved Materials 


One Source of Supply 


N collaboration with compressor designers 
| and operators, Cook engineers have de- 
veloped many proven types of compressor 
rings. 


Of these, Cook Segmental Ring Type 104 
has met with greatest favor for severe service 
conditions because of its flexibility — longer 
life — better seal — and the fact its design 
makes possible a wide choice of materials. 


Once the piston is grooved to take this type 
ring, it is simple to select the ring material 
most suitable for the gas conditions. Whether 
the gas is corrosive, has a high moisture con- 


Sealing 
Pressures 








Laminated 
Bakelite 


tent or is destructive to lubrication, there is a 
proven material for the job. 


Illustrated are three rings of the more popular 
materials, but the point of interest to many 
companies is that Cook offers a complete serv- 
ice—one source of supply for all operating 
conditions. This is a great advantage in the 
gas and chemical industries where the char- 
acteristics of the gas are subject to change. 


Make sure your compressor comes fitted with 
this Universal Ring. When ordering new equip- 
ment simply incorporate in the specifications 
Cook Type 104 ring. For existing equipment 
contact our nearest office. 


w.. ©. LEE COOK MANUFACTURING CO. 


INCORPORATED 
LOUISVILLE, KY. 
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@ REFINERY TO BE ENLARGED. Plans for a $4,000,000 
construction program to enlarge Continental Oil Company’s 
Denver refinery to twice its present size have been announced 
at the company’s general offices in Ponca City, Oklahoma. 

The project will include erection of catalytic cracking and 

polymerization units of the type used during the war for the 
manufacture of 100-octane gasoline. Completion of the proj- 
ect, which is scheduled for early 1948, will boost the crude 
oil charging capacity of Continental’s Denver refinery to 
approximately 7500 bbl. daily. Construction work will begin 
in the early spring of 1947, and about 300 men will be re- 
quired in building the new units, the announcement stated. 
Oil processed in this plant will be from Continental’s own 
wells in the Rocky Mountain area, mainly from the Lance 
Creek and Rangely fields and will flow into the Denver refin- 
ery through the lines of the Rocky Mountain Pipe Line Com- 
pany, which are owned in large part by Continental. The 
refinery was built in 1930 and was enlarged in 1936. The 
new construction program will not only double the size of 
the plant but will completely modernize it, utilizing the very 
latest equipment developed during and since the war. 
@ CATALYTIC CRACKER COMPLETED. With the 
starting up by The Standard Oil Company (Indiana) of a new 
fluid catalytic cracking unit at its Whiting, Indiana, refinery, 
ittention focused on this company’s comprehensive expansion 
program, which will mean an increase of 75,000 bbl. per stream 
day in cracking capacity of the oil refinery industry in the 
middlewest next year. 

The program includes four fluid cat-crackers, two at Whit- 
ing, one at Sugar Creek, Missouri, and one planned at the 
company’s Casper, Wyoming, refinery. Present plans for each 
of the first three of these units call for the processing of 
25,000 bbl. Engineering and construction is being done by 
The M. W. Kellogg Company, under the general supervision 
of the technical staff of Standard Oil Company. 

@ PROPOSES PURCHASE. Petroleum Heat and Power 
Company is negotiating for the purchase of two Texas refin- 
eries as part of a plan to build up an integrated oil company. 
Che properties involved are the Taylor Refining Company, 
aylor, with a refinery at Corpus Christi, and Coastal Refin- 
eries, Inc., Taylor, with a refinery at Port Isabel. Petroleum 
Heat is now primarily a marketing company. Last June stock- 
holders authorized the company to borrow up to $3,000,000 
ror expansion. 

@ SHELL TO INCREASE SYNTHETICS. A $2,500,000 
expansion program that is expected to increase Shell Chemi- 
cal Corporation’s capacity to produce methyl ethyl ketone 
and secondary butyl alcohol by 150 per cent is now well 
under way, J. Oostermeyer, president of the company, an- 
nounced. The expansion program is said to be directed chiefly 
toward the installation of facilities for the production of 
these chemicals at the corporation’s Houston, Texas, plant, 
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and as this company is already a leading producer of these 
synthetic chemicals, will greatly strengthen its position in 
the field. Contractor for expansion of the Houston facilities 
is to be C. F. Braun and Company. Maximum production is 
scheduled to be attained by third quarter, 1947. 

@ PLAN ARIZONA REFINERY. The Arizona Petroleum 
Corporation, which plans a 600-mile pipe line from West Texas 
oil fields into Arizona’s Salt River valley and a big refinery 
at Phoenix, has filed articles of incorporation with the state 
corporation commission in Phoenix. 

@ ALABAMA UNIT IN OPERATION. H. L. Hunt, Inc., 
has started up its new 3000-bbl.-a-day refinery at Tuscaloosa, 
Alabama, designed to process low grade crude oil. Hunt has 
erected storage nearby and had 64,000 bbl. of Gilbertown 
and East Gilbertown crude from the two Alabama pools and 
from the adjacent areas of southeastern Mississippi. 


@ BRITISH PLANT. Anglo-American Oil Company, Ltd., 
has announced that it has asked government approval to 
modernize and expand considerably the refinery operated by 
a subsidiary, AGWI Petroleum Corp., Ltd., at Fawley, near 
Southampton, England. The enlarged capacity is expected to 
be about 3,000,000 tons (20,000,000 bbl.) per year and the 
expenditure involved upwards of £10,000,000 ($40,000,000). 


@ BIGGEST COKING UNIT. The world’s largest delayed 
coking unit has recently been placed in operation at the Tor- 
rance, California, refinery of General Petroleum Corporation, 
Pacific Coast affiliate of Socony-Vacuum. This unit, first of 
its kind since the end of the war, was designed and erected by 
the M. W. Kellogg Company, petroleum engineers of New 
York, to prepare gas oil from a heavy California reduced 
crude. 

General Petroleum engineers state that operation of this 
service unit is resulting in overall increased yields of motor 
gasoline and diesel fuel per barrel of crude oil processed in the 
refinery, and an improvement in the octane rating of gaso- 
line. At the same time, the overall percentage of less profit- 
able fuel oil has been reduced since all liquid products from 
the delayed coker are lighter than fuel oil. 

An important product of the unit’s operation is a high 
grade petroleum coke, amounting to over 200,000 tons per 
year. This product is sold as a raw material for manufacture 
of carbon electrodes used in the aluminum and other electro- 
metallurgical industries. 

A feature of the unit is a hydraulic method of removing 
coke from the drums. Water jets at the high pressure of 1500 
lb. per sq. in. safely and speedily slice coke from the drums 
and wash it to a main pit from which a specially designed 
pump transports the cleaned and sized coke to storage. 


World’s 


largest delayed coking unit, Torrance, California. 
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Research and progress 


in petroleum refining 


By WAYNE C. EDMISTER, Foster Wheeler Corporation 


'T ue short but very active and progres- 
sive history of petroleum refining dem- 
onstrates that research is an activity and 
a state of mind for the entire organiza- 
tion, not just for the scientists. A re- 

search attitude is 
Ears essential to progress 

in so highly techni- 
cal an industry as petroleum refining. 
Such an attitude results in progressive 
and coordinated action. 


Petroleum refinery management pe- 
riodically asks the question, “What type 
and how much research should we be 
doing?” The answer to this question de- 
pends upon the objective, which might 
be to find a new catalyst or a new pro- 
cess; to improve the yields, efficiencies 
or product qualities of an existing pro- 
cess; or to reduce operating costs and 
improve the competitive position of the 
refinery. In all of these the attitude 
should be that of asking and finding 
the answers to questions; logical, perti- 
nent, technical, and practical questions. 

What constitutes research in the pe- 
troleum industry? Research may in- 
volve: (1) Searching for a new process 
to make a desired synthetic hydrocar- 
bon; (2) developing the process from 
test-tube to commercial proportions; (3) 
designing equipment to carry out the 
process on a refinery scale; or (4) im- 
proving the process while in operation; 
depending upon the particular condi- 


tions and circumstances. A type of re- 
search that may be appropriate and 
profitable for one company might not be 
so for another. 


COORDINATED FUNCTIONS 


Petroleum refining process research 
involves the cooperative efforts of the 
chemist, physicist, engineer, operator, 
superintendent, manager, and executive. 
Research is not limited to the laboratory 
but continues in the drafting-room, the 
plant and in development offices, the 
equipment manufacturers, the contrac- 
tor, and the refinery. 


In the broad sense of the word, re- 
search in the petroleum industry involves 
combined and correlated activities along 
development, design, and operation 
lines. Thinking of these three functions 
as related and coordinated phases of re- 
search in petroleum refining has a uni- 
fying influence on the research efforts. 


Development continues on through 
the design and operation stages of any 
new process so that the next unit will 
be an improved’ model. Good design is 
based on both development results and 
operating experience and, in this re- 
spect, is the link between development 
and operation. During the operation of a 
unit many improvements and changes 
are found necessary. Thus development 
and design continue. 

To a certain extent this close relation- 
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ship between development, design, and 
operation exists in all industries but it 
is particularly true in the petroleum re- 
fining industry where great strides have 
been made in petroleum processing dur- 
ing recent years. A good measure of the 
credit for this progress should go to the 
spirit of cooperative research that pre- 
vails among the various organizations 
and departments engaged in this field. 


This progressive and cooperative re- 
search paid good dividends during the 
recent global war, in which superior pe- 
troleum products gave the Allies a def- 
inite advantage over the enemy. The 
wartime accelerated activities in refin- 
ing technique have greatly stimulated 
interest in continuing cooperation to- 
ward improving the efficiency of refin- 
ing processes, the quality of petroleum 
products, and better utilization of our 
natural resources. 


The announcements that have appear- 
ed in the trade journals and newspapers 
during recent months telling of expand- 
ed research programs at most of the oil 
companies, indicate a significant trend. 
The planned expansions in research fa- 
cilities and personnel are tremendous, 
both as to dollars and numbers of re- 
search workers. 


In contemplating these expanded re- 
search activities, it is important to bear 
in mind that research in petroleum re- 
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ng is an activity that can be carried 

t in all parts of the refinery as well 
the laboratory; however, there must 
n inquiring attitude. 


RESEARCH ACTIVITIES 


With research defined as coordinated 
velopment, design, and operation ac- 
tivities, it is of interest to discuss these 
tivities and show how they are re- 
ited. This can be done more significant- 
by reference to Fig. 1, which repre- 
ts this triple-function concept of re- 
irch in petroleum refining and shows 
varous activities, each of which is 
connected to every other activity by 


ce 


straight lines, thus forming an interest- 
ing pattern and defining petroleum re- 
fining research. This symbolic design rep- 
resents the ideal state of cooperation 
that should exist between these various 
activities for best results and most prog- 
ress. 


Each of the three research functions 
is divided into three specialized activi- 
ties, making a total of nine research ac- 
tivities in all. These activities supple- 
ment each other and contribute to the 
progress of petroleum refining in the 
ways outlined below. 

Development activities may be divided 
into three classifications; namely, ex- 


ploration, pilot plant, and correlation. 
Exploration experimentation involves 
searching for unknown facts, or seeking 
basic scientific information without def- 
inite applications in mind. Pilot plant 
operations are concerned with the evalu- 
ation and perfection of a new process. 
Both exploratory and pilot plant devel- 
opments are followed by the correlation 
and interpretation of data to make the 
most of the results. 


Design activities likewise are divided 
into three classifications; namely, specu- 
lative, process, and mechanical. Design 
studies made for a prospective but un- 
tried process without a firm experi- 


FIG. 1. CHART SHOWING NINE RESEARCH ACTIVITIES AND THEIR INTERRELATIONSHIPS. 
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mental basis for purposes of prelimi- 
nary evaluation and/or guiding develop- 
ment work, constitutes speculation de- 
sign activities. Process design involves 
establishing the operating conditions 
with capacities and sizes of all equip- 
ment; whereas mechanical design is con- 
cerned with materials of construction 
and specifications of all equipment and 
the erection of the plant. 


Operation activities are also divided 
into three classifications; namely, tech- 
nical service, economics, and mainte- 
nance. Technical service activities, which 
are usually performed by chemists or 
engineers, cover any type of technical 
problem that might arise during the op- 
eration of the unit, including: yields, 
efficiency, corrosion, process and me- 
chanical improvements, utilities, charge 
stock, product specifications, etc. Eco- 
nomics activities are concerned with op- 
erating costs and realizations, which in- 
volve yields, costs of raw material, labor. 
liquid recovery, utilities costs, product 
sale prices, taxes, etc. Maintenance ac- 
tivities include equipment inspection and 
repair. All three of these operations ac- 
tivities contribute to refinery progress. 
Those engaged in technical service, eco- 
nomics, and maintenance activities are 
in the best position to recognize improve- 
ment possibilities in the plant and to 
initiate development studies, either in 
the plant, the laboratory, or in the de- 
sign office. 


The various aspects of this general 
picture of research will now be discussed 
in more detail. 


PROCESS DEVELOPMENT 


Exploratory development is just what 
the term implies—searching to discover 
new reactions, new processes, new cat- 
alysts, new solvents, new products, or 
new by-products. The objectives of ex- 
»loratory development are usually to 
show the way for pilot plant and design 
investigations. Exploratory research will 
be carried out in glass apparatus if pres- 
sure and temperature conditions are not 
too high, in which case high-pressure 
experimental technique with heavy steel 
apparatus is employed. Exploratory ex- 
periments are usually small-scale batch 
operations and are often bench scale. 
In exploratory work there is more em- 
phasis on qualitative than quantitative 
results. 

Another type of small bench-scale ex- 
perimentation that fits into the process 
development picture is the analytical 
work to find the properties of the hydro- 
carbon charge and products for develop- 
ment and plant operations. In addition 
t» analyzing products by routine stand- 
ardized tests, fundamental properties 
such as vapor pressures, densities, vis- 
cosities, critical conditions, specific and 
latent heats, volumetric behavior, etc., 
for the hydrocarbon systems are deter- 
mined for use in design calculations. 


Pilot plant and semi-commercial de- 
velopment of petroleum refining proc- 
esses are usually continuous, rather than 
hatch operatoins. and are carried out on 
a larger scale than exploratory experi- 


ments but on a much smaller scale than 
commercial operations. The objective of 
pilot plant experimentation is to obtain 
performance data required in designing 
new or established processing plants. In 
the pilot plant it is possible to try out 
various operating conditions and cat- 
alysts more cheaply and conveniently 
than would be possible on a larger scale. 
The following capacity ranges are typ- 
ical for experimental and plant opera- 
tions: 


Pilot plant. 0.5 to 2.0 bbl. per day 
Semi-commercial 50 to 100 bbl. per day 
Commercial_1000 to 20,000 bbl. per day 


The proper selection of pilot plant ca- 
pacity involves several considerations. 
The size of the apparatus and the through- 
put should be large enough to give suf- 
ficiently accurate yields, to have enough 
samples for analytical work. and also to 
permit maintaining uniform operating 
conditions. On the other hand, the size 
and capacity must be kept small enough 
to avoid handling excessively large vol- 
umes of charge and products. In order 
to simulate, as closely as possible, the 
operating conditions that will be obtain- 
ed on the commercial unit, pilot plant 
equipment is frequently provided with 
electric resistance heaters to compensate 
for the heat losses. With heaters of this 
kind it is possible to maintain adiabatic 
or isothermal conditions, as desired, in 
the pilot plant reactor. 


Semi-commercial scale experimenta- 
tion, which must be carried out in close 
connection with the refinery and not in 
a laboratory because of the large quan- 
tities of oil involved, is employed to 
carry the development of a new process 
a stage further. This might involve test- 
ing a given improvement on the semi- 
commercial unit before incorporating it 
in a commercial design. Semi-commer- 
cial units are very seldom used to evalu- 
ate a process on a given new feed stock 
or to provide routine design data. A 
semi-commercial unit constitutes an ex- 
cellent unit for demonstrating a new 
process. 

Correlation and interpretation of data 
are important activities of petroleum re- 
fining development and design. By means 
of correlation and interpretation meth- 
ods based on fundamental principles of 
engineering and unit operations, it is 
possible to project pilot-plant labora- 
tory data from small scale as much as 
ten thousandfold for purposes of de- 
sign. In addition it is possible to apply 
fundamental properties, such as vapor 
pressures, specific heats, heats of vapori- 
zation, etc., on petroleum hydrocarbons 
to the process design calculations, such 
as heat balances, phase equilibrium cal- 
culations, etc. In making correlations of 
fundamental and experimental data, di- 
mensionless groups of variables and cor- 
responding reference states have been 
found very useful. 

Examples of the types of design tools 
that are developed by correlation meth- 
ods are: (1) Effect of pressure on the 
enthalpy of hydrocarbon mixtures. and 
(2) effect of time and temperature upon 
conversion reactions such as cracking. 
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The effect of pressure on the enthalpy 
correlation is developed from funda- 
mental data on the volumetric be- 
havior of hydrocarbon mixtures. The ef- 
fect of time and temperature on the rates 
of conversion are usually obtained by 
correlating and interpreting pilot plant 
laboratory data. Both of these correla- 
tions can be set up in terms of the prop- 
erties of the petroleum fractions con- 
cerned. As petroleum is a complex mix- 
ture, this requires very careful selection 
of the characterizing properties. For 
these purposes, such variables as the 
pseudo-critical condition, the volumetric 
average boiling point, the U.O.P. char- 
acterization factor, etc., have been used 
advantageously. Tools of this kind are 
also very useful in interpreting operat- 
ing data. In many cases, plant operating 
data can be incorporated in these cor- 
relations. 


PROCESS ENGINEERING 


In developing a new process, it is fre- 
quently necessary to make speculative 
design studies before completion of the 
experimental work in order to find out 
what type of data are needed in making 
the firm process design calculations. 
Speculative studies of this kind often 
show the alternate possibilities for car- 
rving out the proposed process and at 
the same time indicate which process 
schemes are impractical. In this way, 
the course of the pilot plant develop- 
ment program is guided along more pro- 
ductive lines. Speculative design studies 
will also indicate how the pilot plant 
unit or the semi-commercial unit should 
be built and operated. 


After pilot plant development data 
have been obtained and correlated, the 
designer can proceed with the prepara- 
tion of process calculations, which in- 
clude: operating conditions, flow rates, 
and capacities of all equipment. These 
process design calculations utilize ex- 
perience previously obtained on the 
equipment to carry out heating, cooling. 
pumping, controlling, and separating op- 
erations. 


Process design calculations may be 
divided into four categories; namely, 
material balances, heat balances, equili- 
brium (phase or reaction), and rate of 
transfer. The material balances involve 
setting up the yields both on an ulti- 
mate and a once-through basis with the 
proper recycle included. In some cases, 
it is necessary to make component break- 
downs for the products for use in mak- 
ing the heat balance and equilibrium 
calculations. 


In making heat balances on petroleum 
refining operations, it is sometimes pos- 
sible to compute the heat content for the 
hydrocarbon mixture as a whole rather 
than by components. Heat balances may 
be made on a net or a gross basis de- 
pending upon the particular problem 
and the type of heat charts being used. 
Sometimes it is more convenient to cal- 
culate a net heat balance and thus avoid 
the complications of establishing an ar- 
bitrary datum point. On this basis a heat 
balance for a fractionating tower being 
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charged a mixture of gasoline hydro- 
carbons would involve estimating the 
heat changes in the distillate and bot- 
toms components from feed to product 
conditions and the heat added in the re- 
boiler and removed in the condenser. 
None of the heat contents need to be 
above any particular datum as changes 
in the heat content may be used. For re- 
actor heat balances it is necessary to 
choose a datum point because the heat 
of reaction and the enthalpy changes 
must all be referred to the same datum. 
The heat of reaction is quite often avail- 
able at a low-temperature standard state 
and must be corrected to the conditions 
involved. 


The datum point for reactor heat bal- 
ances may be as near to the reaction 
temperature as possible. For an isother- 
mal reaction this is easy to define but 
for an adiabatic reactor it may be the 
inlet or the outlet conditions. By means 
of net heat balances and variable datum 
points the problem of calculating the 
heat quantities for the lighter compo- 


nents of the feed or the products is sim- 
plified. 


Phase equilibrium calculations to de- 
termine the temperatures and also com- 
positions of equilibrium vapor and liquid 
may be made by component or empirical 
methods, the first being based, in part, 
on theoretical considerations, whereas 
the latter is largely based on laboratory 
and/or plant data. Frequently, it is nec- 
essary to make a combined phase equi- 
librium and heat balance calculation, 
which involves double trial-and-error cal- 
culations. An example of this type of 
calculation is a partial condenser han- 
dling a mixture of hydrocarbons. 

Chemical reaction equilibrium calcu- 
lations are not very often encountered 
in regular process design work as reac- 
tion equilibrium conditions are not ap- 
proached very closely in commercial 
processes and because the distribution 
of products is usually established by 
pilot plant experiments. Reaction equi- 
librium calculations frequently are nec- 
essary in making speculative design cal- 
culations, however, and in this connec- 
tion correlations of thermochemical data 
are very important. 

The equations for the rate of transfer 
of heat or fluids are fundamentally the 
same, i.€., quantity equal resistance times 
driving force, all in consistent units. The 
resistance, i.e., friction, film coefficient, 
etc., for process calculations are obtain- 
ed from analyzing plant data. Reaction 
rates present a special problém, solved 
by means of kinetics and experimental 
data. 

Petroleum refining processes have 
many items of equipment and many 
operations in common—such as heaters, 
fractionating towers, pumps, exchang- 
ers, coolers, instruments, etc., so that ex- 
perience gained on operating units is 
helpful in a new process. In its broadest 
sense, process engineering consists of 
correlating unit operating experience 
on a fundamental basis, followed by the 
application of these basic principles to 
the design of similar equipment for new 
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services. To use an obvious example, a 
pump can be designed to pump a given 
quantity and quality of oil from one pres- 
sure to another, regardless of whether 
that pumping operation is to be a part 
of a thermal cracking unit, a catalytic 
cracking unit, or a lube oil refining plant. 
When applied to fractionating towers, 
heaters, reactors, etc., this philosophy 
constitutes process engineering. This ap- 
proach contributes a great deal to the 
coordination of development, design, and 
operation. 


The larger engineering-contracting 
firms have pilot plant laboratories for 
evaluating charge stocks and obtaining 
process design data. They also have 
process engineers to make or check the 
process design calculations and specifi- 
cations. This is done in close cooperation 
with equipment design and selection. 
Operating experience obtained in start- 
ing and testing a unit is applied to this 
process engineering work. 

Development in process engineering 
technique that have been made in the 
petroleum refining industry have many 
applications in chemical plant design. 
This is particularly true of the practice 
of projecting small-scale operations to 
plant scale. 


MECHANICAL ENGINEERING 


After the process design has been fin- 
ished, the next step is the mechanical 
design and preparation of complete 
specifications for all the equipment. This 
activity involves a knowledge of the 
proper materials of construction and re- 
quires close collaboration with the equip- 
ment manufacturer. Having the proper 
alloys and adequate equipment to carry 
out the required processing conditions 
is essential to the success of a new proc- 
ess. Sometimes mechanical limitations or 
changes alter the plans enough so that 
revisions are necessary in the process 
calculations. This, plus the fact that 
many process check calculations are re- 
quired during the course of the job, 
keeps the process and the mechanical 
engineers working closely together. 


Contractor contributions in this re- 
spect are numerous. In addition to hav- 
ing operating engineers in the field, the 
large firms have specialists on pumps, 
instruments, exchangers, vessels, heat- 
ers, piping, etc. All this experience goes 
into the preparation of the job draw- 
ings and specificatoins. Equipment ar- 
rangement for most economical opera- 
tion and maintenance is one of the con- 
tractors most valuable contributions to 
a job. 

Plant maintenance is included as a 
research activity because it is through 
the inspection, maintenance, and repair 
work that the operators and the engi- 
neers learn about the performance of 
different items of equipment and mate- 
rials. Through this experience, new units 
can be designed more intelligently so as 
to benefit from the mechanical problems 
that have already arisen and been solved 
in the plant. Also this experience helps 
to push up the severity of operating con- 
ditions. Progress is frequently limited 


by the type of materials that are avail- 
able. This practical solution of mechan- 
ical problems is very important because 
it frequently turns out that maintenance 
troubles are not at all the same as antic- 
ipated from theoretical considerations 
and analogies made before the plant was 
built. Accordingly, the plant experiences 
through the inspection, maintenance, and 
repair of equipment should be correlated 
with the development and design activi- 
ties in order to improve further the exist- 
ing refinery processes and make possible 
the perfection of new and better refining 
operations. 


It is well known that the quality of 
materials of construction and equipment 
available is an important factor in the 
commercial success of modern petro- 
leum refining processes. American en- 
gineers are often reminded of this fact 
in talking to foreign engineers, who state 
that they buy American equipment be- 
cause it is superior to what they have. 

Refining companies follow the per- 
formance of plants to obtain information 
on equipment as well as process opera- 
tions. Large engineering and contracting 
firms likewise keep in touch with plants 
they have built to confirm and/or revise 
their information about equipment per- 
formance. 


Almost all refinery engineering 
and construction, and some maintenance 
work, are contracted to engineering and 
construction firms. In this way, the re- 
fining organization is able to devote its 
time and energies to refining. It hasn’t 
always been this way. In the early days, 
when refineries were continually expand- 
ing and when construction was simpler, 
a large part of the refinery construction 
was handled by the oil company. Shell 
stills and Burton stills were erected by 
the battery rather than by the unit, mak- 
ing a great deal of duplication. 


As the character of refinery construc- 
tion changed, it became more satisfac- 
tory to have contracting firms handle the 
expansion jobs. Very few refineries can 
justify a construction department with 
crews and tools required for occasional 
large erection jobs. In addition to the 
payroll burden between jobs, there are 
the labor union situation, seniority rights 
and salary scales among the regular re- 
finery employes, safety regulations, and 
erection experience to justify contract- 
ing this work. 


TECHNICAL SERVICE 


After an oil refining unit is built and 
ready to operate, the problems and ac- 
tivities that contribute to progress are 
those of operation, which have been di- 
vided into three categories; namely, 
technical service, economics, and main- 
tenance. In the sense of improving op- 
erating efficiency and economy, consid- 
erable research work is carried out in 
the plant. Although most changes are 
first tried out on the pilot plant or semi- 
commerical plant scale and the effect of 
these changes checked by process cal- 
culations before they are incoporated in 
the commercial unit, many of the ideas 
for improvement originate in the plant 
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and are finally proved on the commer- 
cial units. 


Technical service involves following 
the performance of the commercial unit, 
making periodic efficiency and yield tests 
and comparing the results with those ex- 
pected from the pilot plant data. In this 
respect, the technical service is a liaison 
function relating development, design, 
and operation. Technical service activi- 
ties are normally carried on by trained 
chemists and engineers who understand 
the theoretical as well as the practical 
aspects of the processes they are follow- 
ing. All oil companies engaged in large- 
scale research also have effective tech- 
nical service divisions because it is well 
recognized that technical service is es- 
sential to the profitable operation of 
modern petroleum refineries. In smaller 
companies technical service may consti- 
tute practically all the research work and 
may be carried out by engineers assign- 
ed to the operating or managerial de- 
partments. 


For a small company, technical serv- 
ice may be the only type of research that 
can be justified. It is important that small 
refining companies, falling in this cate- 
gory, maintain a spirit of research 
throughout their organization even 
though their research department may 
only consist of one man and their re- 
search activities may be limited to fol- 
lowing the development of others from 
reports and technical literature and in- 
terpreting this technical progress to the 
management and making recommenda- 
tions. Just because a company is not 
large enough to have a full-size research 
and development department is no rea- 
son for it to give up and be content with 
doing things in the same way that they 
have been done in the past. 


REFINERY ECONOMICS 


From the initial operating period on, 
development and progress are more con- 
cerned with operation costs and profits 
than with new discoveries, but this is re- 
search also. By this time, the economic 
calculations made to see whether the 
new unit can be justified are only of 
academic interest because the unit is 
built and the problem is to operate the 
unit as profitably as possible. This in- 
volves the proper choice of charge stock, 
operating conditions, catalyst, materials 
for repair, and also good maintenance. 
Catalytic cracking is an interesting ex- 
ample of this point. 


Many refiners have catalytic cracking 
units that were built during the war 
primarily for aviation gasoline manu- 
facture. These units are now being op- 
erated for motor gasoline manufacture, 
which requires different operating con- 
ditions. A refiner having ample thermal] 
cracking capacity may find it desirable 
to run his catalytic cracking units at a 
lower conversion level and thereby ob- 
tain much higher capacity, sending the 
cycle stock to the thermal cracking units 
for further cracking. Another refiner, 
differently situated so far as thermal 
cracking capacity is concerned, may find 
it preferable to operate his catalytic 


cracking unit at a higher conversion 
level, even to the point of recycling and 
selling his excess cycle gas oil, and do- 
ing no thermal cracking. These are all 
questions of economics and must be de- 
veloped for each individual case, de- 
pending upon the process, the type of 
crude oil, the markets, the price of fuel 
oil and, of course, the existing refinery 
picture. 


This same philosophy of operation re- 
search applies in a lesser degree to the 
older processes, such as thermal crack- 
ing, thermal reforming, and catalytic 
polymerization, etc. As regards thermal 
reforming and catalytic polymerization, 
an important consideration is the price 
of tetraethyl lead, fuel value, straight- 
run octane number, and the market for 
liquefied petroleum gases. In some cases, 
it might not be wise to build new catalytic 
processes, particularly in small refin- 
eries situated in advantageous positions 
as regards crude and markets. In other 
cases, it might be unwise to do any ther- 
mal reforming or cracking. Specialty 
products, such as solvent naphthas, wax- 
es, greases, asphalts, etc., oftentimes 
constitute important considerations in 
planning refinery operations. 


In making an evaluation study for any 
given refinery situation, it is always nec- 
essary to consider the particular situa- 
tion concerned because the unit cost fig- 
ures usually vary sufficiently to make 
“standard” or “typical” economic studies 
invalid. It is also necessary to consider 
the performance of the various existing 
facilities in such a study. This all comes 
under the heading of “operation know- 
how.” One of the most important con- 
siderations in such evaluation studies is 
the total liquid recovery. Economic 
studies are often invalidated by discre- 
pancies or inconsistencies in the ultimate 
yields. This is particularly true when 
comparing two possible cases of opera- 
tion that are relatively close, a slight 
gain in one case or a slight loss in the 
other case might make the comparison 
lead to the wrong conclusions. Because 
of this, it is necessary to make the ma- 
terial balances very carefully, using ac- 
curate yields, tank gaugings, and calcu- 
lating machines, and carrying the col- 
culations out to several significant fig- 
ures. 


Another source of error in making 
economic calculations is the quantities 
of gas and coke made. This is particular- 
ly true on cracking operations where the 
gas produced usually has only fuel value 
and the coke may be deposited on the 
catalyst to be burned off. 


Economic studies made concurrently 
with operations to determine whether or 
not proposed changes in the operations 
would show better economics, are pro- 
gressive activities. This type of work is 
not to be confused with the routine op- 
erating accounting that is a necessary 
function of all operating departments. 
The economics work is normally carried 
out by technically trained chemists and 
engineers in close collaboration with the 
operating supervisors and the manage- 
ment, and also the designing engineers. 
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Proposed changes in equipment and/ 
or operating technique or products to be 
produced must first be studied by the 
economics group before plans are com- 
pleted for the proposed revisions. This 
type of economics work requires an ac- 
curate knowledge of operating costs and 
yields for the existing refinery opera- 
tions. This cost information must be 
broken down to reflect the costs of labor, 
maintenance, fuel, raw materials, over- 
head, etc., and should be expressed on 
an incremental basis so as to permit 
evaluating the operating costs at various 
capacities. With incremental costs, it is 
possible to make comparisons between 
two alternate operations and show the 
difference in profits, pay-out periods, etc. 

PROGRESS IN PROCESSING 

During the past decade, a great deal 
has appeared in technical and trade lit- 
erature about new process developments 
in the field of petroleum refining. There 
have been polymerization, hydrogenera- 
tion, alkylation, catalytic cracking, hy- 
droforming, isomerization, etc. These de- 
velopments have been the result of re- 
search by large organizatons with the 
laboratory, engineering, and operating 
departments participating. Each process 
is covered by many patents. In their 
commercial form none of these processes 
represents the result of a “flash of 
genius” by a single inventor. In many 
cases, the developments have resulted 
from systematic and thorough searches 
covering catalysts and conditions se- 
lected to blanket all possibilities. In 
some cases, the results have come unex- 
pectedly while searching for something 
else. 

In petroleum refining, a single tech- 
nician cannot sit down on any given 
date and invent a process at will. In- 
venting is the result of inspiration, which 
usually follows long, hard work. Small 
organizations with limited resources must 
be realistic about this situation and de- 
vote their research time to making im- 
provements that will increase their re- 
fining efficiency, decrease their operat- 
ing and maintenance costs and thereby 
increase their profits. 

Any refiner can have any of these new 
catalytic processes by paying the price 
of the licenses and the engineering and 
construction of the plant. Along with 
these licenses and engineering construc- 
tion services, the refiner gets a certain 
amount of know-how that has been ac- 
cumulated on several previous jobs. 
Even where the process is a new one and 
the unit to be built is the only one of its 
kind, the licensing agent and the en- 
gineer-contractor still have considerable 
know-how to contribute to the project 
because of experience accumulated in 
building other units. 

Process developments in petroleum 
refining during recent years have been 
so varied that flowsheet illustrations for 
the entire field would be complex and 
voluminous. These process developments 
are described in the selected references 
given at the end of this article. In addi- 
tion to covering each process, some of 
these references deal with the applica- 
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tions of the processes to given refinery 
situations. It is not possible to obtain 
trom the literature sufficient information 
to permit making a very reliable evalua- 
tion and selection of a process for a 
given refinery situation. The proper se- 
lection and integration of petroleum re- 
fining processes must be worked out for 
the particular situation by the coopera- 
tive efforts of the licensor, refiner, and 
engineering contractor. 

For many years thermal cracking was 
ihe outstanding example of progress in 
petroleum refining. Catalytic cracking is 
the current example of refining progress. 
Thermal cracking practice developed 
from batch shell-still operations during 
World War I to the large combination 
cracking, reforming, and crude running 
units built in the 1950’s. Catalytic crack- 
ing went from experimental to commer- 
cial operations very rapidly, partly be- 
cause of World War II and the need for 
aviation gasoline, partly because of com- 
petition, and partly because of increased 
technical skill. The fluid catalyst tech- 
nique appears to have many more ap- 
plications than catalytic cracking, where 
it was perfected. Fundamental develop- 
ments of this kind are landmarks in the 
history of any industry. 

Other processes, such as alkylation, 
polymerization, isomerization, and hydro- 
forming, for remaking the hydrocarbon 
molecules, also contribute to petroleum 
refining progress. In general, it is dif- 
ficult to justify hydrocarbon remodeling 
operations unless a waste or low-value 
product is converted to a high-value 
product. Polymer gasoline from refinery 
gases is easier to justify than hydroform- 
ing of naphtha, for example. Where 
thermal reforming is required to raise 
the gasoline octane number, polymeriza- 
tion is practically a necessity because of 
the high losses that would otherwise re- 
sult. 

The triple function conception of re- 
search in petroleum refining is illus- 
trated by the history of thermal crack- 
ing. The thermal decomposition of high- 
er-boiling petroleum fractions to pro- 
duce lower-boiling volatile fractions had 
been demonstrated in the laboratory on 
a small scale many years before thermal 
cracking became a commercial refinery 
process in 1913, 

For the next 30 years, process and me- 
chanical improvements were made in the 
design and operating techniques of ther- 
mal cracking. Although these improve- 
ments originated at different points (in 
the laboratory, the drafting room, the 
plant control room, or the supervisory 
offices), most of them were perfected 
by cooperative efforts of development, 
design, and operation staffs. 

With pilot plant apparatus, the effects 
of process variable changes were tried 
out on a small scale before taking a 
change in the plant. By means of expe- 
rience and such correlating tools as soak- 
ing factor, the pilot plant experience 
was translated to a commercial scale for 
design and operating purposes. 


When a new unit is to be built to carry 
out a well-established process, such as 
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thermal cracking, the charge stock is 
run on a pilot-plant unit to obtain data 
for design purposes. In this case, the 
pilot plant is used to evaluate the charge 
and to provide design data but not nec- 
essarily to explore new operating condi- 
tions, Nevertheless, it is research be- 
cause the tests are run to “find out” how 
the new charge will crack. 


The production of olefinic hydrocar- 
bons by pyrolysis requires higher tem- 
peratures, lower pressures, and shorter 
soaking times than thermal cracking tuo 
make gasoline. By means of process en- 
gineering methods, such as pilot plant 
runs, data analysis, and correlation, fol- 
lowed by unit operation process design 
calculations, it is possible to design and 
build a commercial plant of this type 
without going through the semi-commer- 
cial proving period. This is an extreme- 
ly important precess design technique. 


If pilot plant evaluations of this kind 
are necessary for thermal cracking, it is 
easy to understand why they are even 
more important in catalytic cracking 
where catalyst activity and life are ad- 
ditional considerations. 


REFINERY UTILITIES 


Refinery utilities influence refinery op- 
erating economics. Utility services not 
only may be inefficient and therefore add 
to the operating costs, but they may be 
unreliable and deduct from the refinery 
processing time through forced shut- 
downs, an even greater loss. Many refin- 
ers are prone to overlook the importance 
of their utilities services and tolerate un- 
reasonable costs and outages of steam, 
water, and power services rather than 
making as much effort toward improv- 
ing this phase of refinery operations as 
they do of the oil-processing phase. In- 
efficient utilities are in evidence at many 
refineries by steam being blown to the 
atmosphere, by excess gases being burn- 
ed in the torch, by boiler and condenser 
scaling, and by excessive oil in the sewer 
effluent. 


In order to avoid these losses a thor- 
ough study of the refinery utilities sys- 
tem should be made with a view toward 
balancing the power and heat loads in 
the different areas so as to avoid blowing 
exhaust steam to the atmosphere or 
throttling high pressure steam to make 
more exhaust steam. Such a balance will 
naturally consider steam, electric, and 
gas engine power alternates and also di- 
rect-fired heaters. 


Improving a bad heat-power picture 
can often be accomplished by dual 
(steam and electric) drives or condens- 
ing turbines on large pumps, by a top- 
ping turbine, by a low pressure stage 
condensing turbo-generator, or by high- 
er temperature boiler feedwater heating. 

Cooling water systems are a common 
source of trouble in refineries. In some 
cases, chemicals are desirable to con- 
trol algae, scale, and corrosion. How- 
ever, the requirements of these chem- 
icals can be kept at a minimum by prop- 
erly designing and operating the cool- 
ing water system. With a trouble-free 
system, the maintenance on coolers and 


condensers is lower and, in addition, the 
operation of the process units is not 
hampered by lack of adequate condens 
ing and cooling capacity. 

As regards oil losses in the sewer ef 
fluent, the installation of a separator to 
recover the oil from the water before it 
leaves the refinery is a step in the right 
direction, but is not always the proper 
solution. In many cases, it is possible to 
stop these leaks and losses of oil at the 
source and thereby reduce the cost of 
separator operation and of reprocessing 
the slop oil collected at the separator. 


REFINERY PLANNING 


With the crude supply and petroleum 
product requirements situations as they 
are, refiners should give careful consid- 
eration to any plans that would involve 
additional processing of stocks for which: 
there is already a ready market. Like- 
wise, every effort should be made to find 
outlets for by-products. The market for 
fuel and diesel oils should be given se- 
rious study in the evaluation of cracking. 


Developments in hydrocarbin separa- 
tion technique are destined to have an 
important effect on the future of petro- 
leum refining. Solvent extraction, ex- 
tractive distillation, hypersorption, and 
azeotropic distillation are coming into 
more extensive application in the mod- 
ern refinery. 


Another development that is certain 
to have an influence on petroleum refin- 
ing is the use of petroleum as a source 
of raw material for chemicals manufac- 
ture. Three such operations that reached 
important capacities during the recent 
war are the manufacture of synthetic 
rubber from petroleum butadiene, of 
aromatics from petroleum naphthas, and 
ammonia from natural gas. Olefin raw 
materials are becoming of increasing 
importance as starting components for 
chemical synthesis. There are numerous 
examples of expansions and new plants 
in the field. Most small refiners will find 
it better economics to limit their activi- 
ties in this field to the supply of interme- 
diates rather than making the finished 
chemical products. 


The future octane number require- 
ments for gasoline are of course a very 
important factor in planning petroleum 
operations. Considerable speculation has 
taken place on this subject and it is gen- 
erally agreed that the octane numbers 
are going to rise mostly because of com- 
petition. From the , overall economics 
standpoint, it may be preferable for 
small refineries to operate on a compo- 
nent rather than a finished-product basis 
for some of their production. This type 
of operation was followed during the 
war in making aviation gasoline because 
very few refineries produced all of the 
components of a finished aviation gaso- 
line so that blending of stocks from dif- 
ferent refineries was necessary. 


Technical data and economic calcula- 
tions can lead to profitable decisions if 
properly interpreted. Without sound, 
foresighted judgment, information of this 
kind has little value to the refiner and 
research efforts are wasted. It is well- 
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known that an accurate analysis with- 
out a decision and action is not worth 
much. Courage to act and take calcu- 
lated risks is required. The winning com- 
bination is research, judgment, and then 
action. 

Thinking of research in the broad as- 
pects outlined above has a coordinating 
and unifying effect on development, de- 
sign, and operation. With this attitude, 
the refinery will have periodic appraisals 
made of operations, particularly when 
considering expansion or modernization. 


PATENTS AND PUBLICATIONS 


An interesting corollary on the sub- 
ject of “Research and Progress in Pe- 
troleum Refining” is the changing atti- 
tude about secrecy down through the 
years. Refiners soon learned that it was 
not practical nor worthwhile to attempt 
to keep all their operations secret. The 
patenting practice developed as a pro- 
tection measure for the refiner’s own op- 
erations as much as the basis for a li- 
censing business. During the recent war 
period, refining cooperation by the va- 
rious industry, government, and military 
committees accelerated the tempo of 
progress appreciably. Refiners them- 
selves exchanged operating experience 
voluntarily and thus contributed to the 
progress that was made. 


Technical publications have been an- 
other contributing factor in petroleum 
refining progress. There has been a 
marked upward trend in the volume of 
technical articles dealing with petroleum 
processing during recent years. This has 
been due to a changing attitude about 
the value of such papers. By contribut- 
ing to the technical and trade literature, 
a refiner is participating in an exchange 
through which he stands to get back 
more than he puts out. Also the litera- 
ture appearance of his paper establishes 
his contribution. Many refiners are eager 
to do this because it adds to their sci- 
entific reputation and good will with the 


public. 


Literature research definitely has its 
place. The following list of references 
covers some of the refining articles that 
have appeared during recent years. These 
articles make very interesting reading. 
Taken altogether, they represent the 
technical pattern of the petroleum re- 
fining industry during the past decade. 
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Time, space, materials—all are conserved in the Lilliputian 
world of the micro laboratory. Above, in Gulf Oil micro labora- 
tcry, one of the first in the petroleum industry, fuels are an- 
alyzed in quantities of 0.0001 to 0.00003 oz. The battery of 
equipment shown is for the rapid, automatic determination of 
carbon, hydrogen, and nitrogen in organic compounds. Mate- 
rials are burned in the furnaces (the mounted, metallic cylin- 
ders) giving far quicker results than in testing with normal 
sized batches. Even the copper left on a man’s hand after 
he has touched a brass door knob can be detected. So sensi- 
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tive they can record the gravitational “tides” of the earth created 
by the attractions of the moon and sun, the gravimeters below, 
kuilt in Gulf Oil Research Laboratories, Harmarville, Pennsyl- 
vania, are a major tool of oil exploration. Operated by gravi- 
meter crews making 40 to 50 “stations,” or recordings a day, 
these instruments chart the structure of sedimentary rock be- 
neath the earth’s surface by recording a profile of their gravity 
pull. From such a profile, geologists can locate structures of the 
type likely to contain oil. Gravity variations of less than 0.00001 
per cent are distinguished by instruments in the laboratories. 











One step in the constant battle of science to protect 
metals exposed to marine conditions from corrosion is re- 
vealed in this picture of a salt spray cabinet in use. Metal 
panels coated with experimental rust-preventive oils are 
subjected above, to a mist of synthetic seawater at a tem- 
perature of 100°F. The effect of months of exposure can 
be ascertained in a few days, enabling testing of thousands 

f oil compounds to improve protection from corrosion. 


The glimpse through the windows of Gulf Oil research labora- 
tories, below, shows in operation part of a battery of engines 
for determining octane number. Here new fuels are rated for 
ctane and anti?knock number. Here new fuels are rated for 
this determination, those gasolines which pass the laboratory 
anti-knock specifications, are further checked in road testing 
before being offered to the public. 





A scientist, above, checks the corrosion-resistance of oil- 
treated metal panels in a weatherometer or artificial weather- 
making machine. The panels are subjected to maximum tem- 
peratures of about 140°F., rays of ultra-violet light of an in- 
tensity 10 times that of noon-day sun, and intermittent water 
spray. Thousands of rust-preventive petroleum compounds may 
be tested in a fraction of the time required in actual “en. 


& 
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Meter building anchor 


By O. C. IRVINE, United Gas Pipe Line Company 


Tue small metal meter houses in use 
in natural gas field and gathering opera- 
tions are essentially of light construction, 
and unless they are properly anchored 

are a “pushover” for 
| EXCLUSIVE | any high wind that 

might happen along. 
Until recently, United Gas Pipe Line 
Company field and section foremen in the 
Shreveport, Louisiana, area encountered 
considerable trouble in mounting meter 
houses on sufficiently heavy foundations 


‘ to hold the structure in place during 


1. Side view of meter 
house construction, de- 
signed to stay in place 
during wind storms. 


2. Junked 4-in. pipe 
welded to the front and 
back of the house pro- 
vides deadweight ballast 
to hold it in place. 


3. The meter house is 
left with open ends so 
that sidewise shifting is 
offset by tendency to 
dig in. 


4. Schley C. Osborne, 
section foreman, who 
designed the meter 
house installation. 


windstorms and at the same time pre- 
vent settling of the building, which 
causes doors to become hard to open and 
close. 

Then Schley C. Osborne, field and sec- 
tion foreman in United’s Waskom-Beth- 
any area, came up with the idea illus- 
trated in the accompanying panel of pic- 
tures to virtually “cure” this difficulty in 
meter house installation. He is shown in 
the lower right photograph beside one of 
the buildings being installed in his ter- 
ritory. 
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Osborne conceived the idea of welding 
the metal framework of the meter house 
to a piece of junked 4-in. pipe, approxi- 
mately 8 ft. long, at the front and back 
sides of the house. This adds 86.3 Ib. to 
each side of the meter house, a total of 
172.6 lb. of deadweight ballast. The pipe 
is covered with earth to within 1 in. of 
the top, becoming in effect a “dead man” 
to hold the building in place against 
strong winds. It is left open ended so 
that sidewise shifting is offset by the 
tendency to dig in. 


Mounting meter houses in this manner 
has been found to prevent settling to a 
great extent, and still another advantage 
is that the bottom edge of the metal walls 
are elevated above the soil as a protec- 
tion against rust and corrosion. 


The cost of pipe used, on a junk price 
basis, is approximately 60 cents for each 
building, much cheaper than concrete 
blocks can be made to accomplish the 
same purpose, and the pipe makes a more 
satisfactory anchoring foundation. 

kkk 























In foreground: Three 6-cylinder. 600 hp Cooper- 
Bessemer GMV compressors recently added to 
Southern Carbon Company’s Fairbanks station 
by contractors Ford, Bacon & Davis. Background 
shows original line-up of seven Cooper-Bessemer 
horizontals. now in their eighth year of service. 
Station also has four Cooper-Bessemer Type 
GAW gas engines driving 100 KW AC generators 
for auxiliary power service. 


-Ompressors 


Neéw York Washington Bradford, Pa. Parkersburg, W. Va. 


San Francisco, Cal. Seattle, Wash. Shreveport 
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Southern Carbon Company's 
three new Cooper-Bessemer 
GMV’'s shown from the compres- 
sor side. Installation of these 
modern units, each driving 3 
compressor cylinders, doubles 
compressor horsepower at the 


Company's Fairbanks station. 


Eight years ago, seven Cooper-Bessemer 
horizontal compressor units were installed 
in Southern Carbon Company’s station at 
Fairbanks, Louisiana, for gas transmission 
from the Monroe field. Although provision 
had been made for the field’s decreasing 
pressure, it was decided last year to add 
more compressors, to help compensate, 
and to greatly increase output. Again 
Cooper-Bessemers were installed... this 
time three modern, compact V-angle 
GMV's, adding 1800 horsepower — more 
than provided by all seven horizontals. 


Modern design and construction plus 


by 
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highly advanced operational features 
make the GMV exceptionally versatile and 
flexible. It is at home in all kinds of gas 
transmission and oil field pressuring serv- 
ice, is also ideal for processing work in 
refinery, chemical and synthesis service. 
Available with 4, 6, 8, and 10 power cyl- 
inders, the GMV meets all requirements 
from 400 to 1000 hp, is readily equipped 
with Cooper-Bessemer compressor cylin- 
ders for any combination of volumes and 
pressures within the horsepower range. 


Ask for the new 48-page GMV Bulletin 
No. 337. , 


Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 


|e (oh bt-5 0) o WENN DLod 0 Ce t-PE Op dcle fog lo) eM 20s e0) ole Met ole I @lol-\-\-10 EM Nb de t= 


Tulsa St.Louis Los Angeles Caracas, Venezuela 
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Synthetic fuels made from dry gas 


HB esearcn in synthetic fuels has re- 
ntly stressed the use of dry gas. One 
f the pilot plants operating is that of 
he Standard Oil Company of New 
lersey at Baton Rouge, Louisiana. This 
«perimental synthetic oil unit stands 
ibout seven stories in height and is 
\all compared to an oil refinery. 


[he yield of 10 bbl. or so 
lily is playing its part in 
loting research toward 
uels of the future. Although 
roved reserves of petroleum 
n the United States are cur- 
ently at the highest point in 
history, the exploration of 
ssibilities to add to the re- 
rves with synthetic fuels is 
\portant in the economic 
cture. These can be pro- 
luced from abundant sup- 
lies of natural gas, coal, oil 
hale, and tar sands. 


In this Standard pilot syn- 
hetic fuels are produced from 

itural gas and are substi- 
uted for natural petroleum 
products in running internal- 

nbustion engines. 


Working with natural gas, 
he Esso Laboratories pro- 
luced both the synthetic 

isoline and synthetic diesel 
uel by the hydrocarbon syn- 
thesis process, which is a fur- 
her development of the basic 
luid catalytic technique used 

Standard. 


[his technique was devel- 
ped by Jersey Standard 
ientists and engineers and 
is the method for produc- 

of 100-octane aviation 
isoline during the war. 
started before the war, the 
rk on oil synthesis was dis- 
ntinued during the war in 
favor of more urgent re- 
rch. 


\t the. Baton Rouge plant 
perational methods are he- 
ing tested so that large scale 
ts will eventually produce 

iel for automotive equip- 
ent of all kinds. These syn- 
thetic fuels are made from 
itural gas now but the proc- 
ess is applicable to coal as 
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diesel fuel were supplied by the Esso 
Laboratories, the scientists using the 
Baton Rouge plant for the purpose. 
The fuels had to meet Navy specifica- 
tions; for instance the gasoline had to 
be 80-octane rating, matching the all- 
purpose gasoline used by U. S. Army 
vehicles during the war. kk * 


well and when perfected can serve to 
extend liquid fuel supplies indefinitely. 


Recent demonstrations of the syn- 
thetic fuel were staged by the Army- 
Navy Petroleum Board at the Naval 
Engineering Experiment Station. Bar- 
rels of synthetic gasoline and synthetic 


The workmen on the structure are installing a vertical reactor in which 
the synthesis is carried out. The unit is about seven stories in height. 
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Laboratory testing 


of emulsified oil 


By LOUIS T. MONSON 
Tretolite Company of California 


Crvpe oil emulsions of the “cut oil” type 
may contain as much as 90 per cent wa- 
ter as produced, distributed wholly or in 

part as fine droplets 

throughout a contin- 
| EXCLUSIVE | uous body of oil, as 

stated in a preced- 
ing article*. They may also contain some 
sand, silt, drilling mud, or other in- 
organic sediment. 

Inasmuch as the purchase, sale, and 
transportation of crude oil usually in- 
volve common carriers, such as pipe line 
companies, certain specifications have 
been established to govern the maximum 
permissible amounts of water, emulsion, 
and sediment in acceptable crudes. That 
these limits are quite strictly followed 
will be attested by any producer who has 
had a tank of oil rejected by the pipe- 
line gauger because it contained 0.1 per 
cent more impurity than specifications 
permitted. 

Certain test procedures have conse- 
quently become standardized to deter- 
mine the specifications of crude oil. 
Sometimes these are merely the agreed 
practices of the parties to a purchase 
contract. At other times they are so wide- 
ly applicable that they have been 
adopted by standards associations and 
are relied on in all instances where con- 
trary procedures are not specified. 

Two procedures that have been em- 
ployed for many years for determining 
impurities in crude oil are distillation 
with a suitable solvent and centrifuging 
in calibrated tubes. Each of these has 
its shortcomings. Water-by-distillation is 
just that; the water content of the 
sample is determined but the salt, sand, 
silt, scale, and other non-volatile impuri- 
ties are not determined. Consequently 
the result obtained is sometimes lower 
than the value for total impurities. 

@ Centrifuge testing of emulsified oil. 
The centrifuge method, exemplified by 
ASTM Method D 96 for water and sedi- 
ment in petroleum products, is much 
more commonly used for the foregoing 
reason and also because the equipment 
required is more rugged and more regu- 
larly available. In this method a repre- 
sentative sample of the crude oil is di- 
luted in a centrifuge tube with benzol 
(other non-aqueous solvents are fre- 
quently substituted in variations of the 
procedure) and centrifuged for a speci- 
fied time after heating. The calibrated 
tube may then show a top oily layer, a 





*““Observations on the Chemical Demulsifica- 
tion of Crude Oil,” by Louis T. Monson, The 
Petroleum Engineer, September, 1946, page 69. 


layer of unresolved emulsion, an aqueous 
layer, and a bottom solid layer. The 
volumes of the lower layers are reported 
as emulsion, water, and sediment, re- 
spectively, or sometimes simply as 
“BS&W” or “M&BS” meaning total 
emulsion-and-water or total moisture- 
and-emulsion, respectively. It will be 
noted such terms do not mention mineral 
sediment specifically. 

The method is admittedly unsatisfac- 
tory in certain respects. For example the 
ASTM states in a note attached to the 
printed method: 

“A centrifuge method for deter- 
mining water and sediment is not 
entirely satisfactory because the 
amount of water obtained is nearly 
always lower than the actual water 
content.” 

Unresolved emulsion remaining in the 
tube after centrifuging contains an ap- 
preciable proportion of water. In more 
refractory emulsion samples the com- 
pacted emulsion mass in the tube may 
contain only 10 per cent or even less 
water. Ordinarily it will contain 50 per 
cent to 65 per cent water. In unusual 
cases, especially in the presence of min- 
eral matter, the compacted emulsion in 
the tube may contain 80 per cent or even 
90 per cent water. In some instances it 
is extremely difficult to precipitate the 
emulsion satisfactorily even on long 
spinning because of the fineness of the 


Centrifuged oil sample, showing 
effect of chemical demulsifier. 


2 2 
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emulsion particles. It may even be im- 
possible to obtain a satisfactory inter- 
face or “line” between the oil and emul- 
sion layers in the tube. 

If a deduction is made for all emul- 
sion remaining unresolved after cen- 
trifuging, the seller realizes less than he 
should from the sale because the remain- 
ing emulsion contains an appreciable 
proportion of oil. If it is all considered 
oil the buyer is buying a certain minor 
proportion of water concealed in the 
remaining emulsion. . 


The word “sediment” in the method 
is of variable meaning. If it pertains to 
unresolved emulsion, the foregoing dis- 
cussion is relevant. If, as used through 
the present discussion, it means mineral 
matter, like formation particles, sand, 
silt, or drilling mud solids, the value 
reported may still be fallacious because: 


Mineral sediments have densities well 
over 1.0. In other words, if freely subject 
to the action of gravity they should settle 
to the bottom of the tube below the oil, 
emulsion, and water layers. But if they 
are oil-soaked or oil-coated the density 
of the oil-soaked mineral particles may 
lie anywhere between the density of the 
oil and the density of the unoiled solid 
material. In other words the oiled par- 
ticles could float above the water, sink 
through the water, or even, in rare cases, 
remain suspended in the water if their 
density exactly equalled that of the 
water in the tube. 


From these facts it is apparent that 
the value reported for mineral sediment 
will be low by the amount of the mineral 
matter that is concealed in the oil and 
emulsion layers in the tube. It will be 
high by the amount of oil contained in 
the sediment layer below the water layer. 
Sometimes the sediment content of the 
emulsion layer is quite evident in the 
ragged interfacial line between the emul- 
sion and water layers. Similarly the pres- 
ence of oil in the sediment layer is in- 
dicated by a ragged interfacial line be- 
tween the water and sediment layers. 

The same chemical reagents that are 
useful in dehydrating cut oil on a com- 
mercial scale in the field are equally 
applicable to analytical laboratory pro- 
cedures of the present kind. The process 
is broadly similar to that employed in 
using them in the field. The products of 
the test, if the procedure is properly de- 
vised and properly used, are clean oil. 
free water, and mineral sediment, if any. 

The procedure at present specified in 
ASTM Method D 96 may be followed in 
detail with this single exception: 

The oil sample and the diluent are first 
introduced into centrifuge tubes, which 
are shaken to mix the liquids and then 
heated in a water bath, all as specified 
in Section 4 (a) of the standard method. 

Then, before proceeding with the op- 
erations of present Section 4 (b). this 
preliminary procedure is suggested: 

The centrifuge tubes shall be removed 
from the bath, and there shall be added to 

each the smallest effective amount of a 

suitable resolving agent. The tubes shall 

then be re-stoppered immediately, and 
shall then be shaken 200 times, to dis- 
tribute the resolving agent thoroughly. 

The tubes shall thereupon be returned to 
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the bath for a period not less than 10 
minutes. They shall then be removed from 
the bath and shaken 200 times. 

The procedure of centrifuging, as 
presently recited in Section 4 (c), is 
then followed after the emulsion in the 
sample has been destabilized as recited. 

The only possibly ambiguous parts of 
the suggested procedure are the defini- 
tion of “‘a suitable resolving agent” and 
determination of “the smallest effective 
amount” of such reagent, to be em- 
ployed. These points can be clarified by 
a footnote of the following nature: 

Note—Resolving Agents: The resolving 
agent shall preferably be the commercial 
product employed in -resolving commer- 
cially the emulsified oil of which the 
sample is a representative specimen. This 
reagent shall preferably be dispersible 
permanently in benzol in concentrations 
smaller than 0.5 per cent. If so, it may 
be incorporated in the benzol employed 
as diluent in the test. If not, it shall be 
used in the form of a benzol or xylol 
solution or dispersion, of such concentra- 
tion as may be required to produce a per- 
manent non-separating mixture. It shall 
not be employed in dispersion or solution 
in water or other aqueous solvent, regard- 
less of whether it might be so employed 
commercially. The total volume of benzol 
and resolving agent employed in making 
the test shall be 50 ml. of which the re- 

solving agent shall not exceed 0.1 ml. 

It is quite possible that in the majority 
of instances where the centrifuge test is 
employed operators do not observe all 
the precautions or practice all the steps 
set out in the standard method. They 
have found that shorter spinning periods, 
less (or no) heating, or other short cuts 
do not invalidate their results and they 
have modified the standard procedure 
accordingly. Sometimes with viscous oils 
a 25 ml. sample and 75 ml. of diluent 
are employed instead of the 50-50 pro- 
portions specified in standard method. 

The strict language of the standard 
method is not always complied with in 
many laboratories, especially in field 
laboratories. Heat may not always be 
required or it may be unavailable. Ben- 
vol is not an ideal diluent from density 
and availability standpoints. Gasoline is 
commonly employed and special solvent 


mixtures, like gasoline-carbon  disul- 
phide or gasoline-carbon disulphide- 


phenol, are often used. The proposed 
method is equally applicable when such 
substitute diluents are used. Variations 
in these and other details of the stand- 
ard method and procedure are equally 
practicable when demulsifying agents 
are used as suggested, as when they are 
not. The author has used the proposed 
method for years employing the demul- 
sifier in 25 per cent xylene solution (be- 
cause of xylene’s relatively low volatility 
as compared with that of benzol). 

It is desirable to use as small a quan- 
tity of “cutting solution” as will resolve 
the emulsion. Ordinarily, not more than 
3 or 4 drops of the diluted reagent are 
required for use with 50 ml. of oil sam- 
ple. Because 4 drops represent about 
0.20 ml. and because the solution con- 
tains 25 per cent of reagent, use of 4 
drops of cutting solution with 50 ml. of 
oil sample is equivalent to employing 
about 0.05 ml. of undiluted reagent, for 
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a chemical-to-emulsion ratio of about 
1:1,000. As usual field ratios of chemi- 
cal-to-recovered oil approximate 1:10,- 
000, this is obviously an ample excess 
for resolving ordinary emulsions in the 
test procedure. 

Unusually stubborn emulsions may re- 
quire more reagent, but additional mix- 
ing by shaking or additional settling be- 
fore centrifuging, especially at somewhat 
elevated temperatures, will usually ob- 
viate the necessity for using larger pro- 
portions of reagent. 

It is sometimes desired to add the 
demulsifying agent to the whole volume 
of diluent available so that use of a 
dropping bottle to meter the small vol- 
umes of chemical required for individual 
tubes can be avoided. A second purpose 
in such a proposal would be to prevent 
careless use of excessive amounts of de- 
mulsifier. Any such proposal should be 
accepted only after it has been definitely 
established that the chemical will pro- 
duce a permanent dispersion or solution 
in the diluent in the concentration in 
which it will be present. Operators have 
sometimes been too ready to believe the 
chemical was soluble and usable in this 
fashion because separation was slow or 
was otherwise difficult to detect. 

Experimentation by the operator can 
easily develop a technique that will 
prove satisfactory for use on even the 
more refractory emulsions. This is espe- 
cially true where samples from a single 
source or a limited number of sources 
are being run for control purposes. The 
centrifuged sample should not show any 
unresolved emulsion if proper conditions 
of test have been established. (Wax 
should be clearly differentiated from 
emulsion, of course. Warming is helpful 
in this respect.) 

The picture shows two centrifuge 
tubes containing wet crude oil after cen- 
trifuging. The lefthand tube has been sub- 
jected to the present standard centrifuge 
technique. It contains, successively, a top 
layer of oil, an appreciable emulsion 
layer, and only traces of free water and 
sediment. The righthand tube represents 
a sample of the same crude processed 
according to the above-described method 
using a commercial demulsifier. Note 
that it contains only oil, free water, and 
sediment. The emulsion layer, of indefi- 
nite composition, has been resolved com- 
pletely into oil, free water, sediment. 

The suggested technique is being in- 
corporated into an increasing number of 
oil purchase contracts. Both buyer and 
seller are aware that emulsion percent- 
ages are ambiguous and that an arbi- 
trary estimate of the oil content of such 
emulsion may be unfair to either of 
them. When the sample is resolved com- 
pletely into oil and water there can be 
no controversy. 

Field gaugers are using the “chemi- 
cal-centrifuge” method of testing be- 
cause it enables them to make a more 
accurate appraisal of the samples they 
test. By using it they will not mistake 
wax for emulsion and reject tanks they 
should accept. On the other hand they 
will not make the mistake of accepting 
tanks wherein the oil is so stably emul- 
sified that all the emulsion will not cen- 





trifuge to the bottom of the tube in the 
standard spinning period. Such oils do 
exist and have sometimes been accepted 
as clean when actually they still con- 
tained excessive percentages of water. 
@ Determination of dry oil gravity. A 
technique that may be employed in the 
laboratory to determine the dry gravity 
of crudes is especially useful in the case 
of newly-discovered areas where the op- 
erators desire to know the quality of the 
oil they have struck but where it may be 
carrying drilling mud and drilling water 
in such volumes as to make a direct 
gravity determination valueless. 

When oil contains appreciable pro- 
portions of water or mineral sediment 
its API gravity is reduced. A determina- 
tion of the true or dry gravity of the oil 
is therefore required to predict the price 
at which the clean oil may be sold. Dry 
gravity may be determined in the labora- 
tory by using the chemical demulsifiers 
used commercially. and a_ technique 
somewhat similar to that employed in 
field dehydration. 

Any desired volume of emulsified oil 
is measured into a container capable of 
being closed tightly. Pipe fittings are 
suitable although they may sometimes 
be found undesirably heavy and bulky. A 
small amount of cutting solution of the 
kind described above in conjunction with 
the centrifuge test is added. It is prac- 
ticable to employ as much cutting solu- 
tion as 1/200 the volume of emulsion 
sample used. The small amount of sol- 
vent present in the cutting solution does 
not materially affect the oil gravity. An 
excess of cutting solution should in gen- 
eral be avoided as above. 

The container is closed securely and 
is alternately warmed to 120°F. and 
shaken for several minutes as required 
to obtain complete resolution of the 
emulsion. The container is allowed to 
stand at an elevated temperature until 
the water has separated from the emul- 
sion and has settled. 

The container is allowed to cool com- 
pletely before being opened, to retain 
the more volatile constituents of the 
sample. The water and oil layers are 
separated and the gravity of the recov- 
ered oil is then determined by any suit- 
able method, e.g., by hydrometer. 

To confirm the completeness of reso- 
lution of the emulsion in the sample a 
portion of the recovered oil should be 
subjected to the centrifuge test, above 
outlined. It will usually be found that 
the recovered oil contains only a trace 
of water and other impurities if the 
method has been applied with reason- 
able skill. 

As was stated above in connection 
with the proposed centrifuge method, va- 
riations in procedure may be employed 
where experience dictates. The import- 
ant objective of course is complete reso- 
lution of the emulsion so that a clean 
dry oil sample may be obtained for the 
gravity test. 

A chart showing the improvement in 
oil gravity obtainable by removing dif- 
ferent percentages of water from crude 
oil may be procured from the author 
without obligation from 5515 Telegraph 
Road, Los Angeles 22, California. . » x 


THE PETROLEUM ENGINEER, November, 1946 











P 765. 





Roy Hansberry, director agricultural laboratory. 


Imposing entrance to Shell’s lab at Modesto. 


Petroleum and agriculture team up to 


speed new scientific development 


By RICHARD SNEDDON, Pacific Coast Editor 


Nboruine could emphasize more fully 
petroleum’s expanding sphere of in- 
fluence than Shell Oil Company’s recent 

contribution to the 
| EXCLUSIVE | scientific develop - 

ment of agriculture 

—a half-million dol- 
lar laboratory, equipped with every fa- 
cility for the study of crop culture and 
conservation, and manned by experts in 
all phases of the highly diversified ac- 
tivities that such a project entails. This 
great institution, covering with its 
grounds approximately 142 acres, is sit- 
uated near Modesto, California, in an 
area peculiarly suited to the type of 
research in which it will henceforth be 
engaged. It is under the direction of 
Dr. Roy Hansberry, one of the nation’s 
leading entomologists, a man who is ad- 
mirably qualified both by education and 
experience to extend the useful appli- 


cation of petroleum and its derivatives 
in agriculture, the most fundamental of 
all industries. 

Offhand, it might seem that the pe- 
troleum technologists are here branch- 
ing out into a new field of service, but 
that is far from true. Actually, it is 
many years since the petroleum hydro- 
carbons first began to find a place in 
the composition of sprays for insect and 
fungus control, and to be employed as a 
vehicle for various inhibitors and other 
essentials of the agricultural arts. 
Agronomists had long studied the ef- 
fects of soil constituents, climatic con- 
ditions, and a multitude of pertinent 
factors on crop growth and yield. Chemi- 
cals of infinite variety had been utilized 
to destroy parasites without deleterious- 
ly affecting the plants on which they 
prey. They had been used, also, to stim- 
ulate growth jof a desirable nature, and 

\e ; 
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to check growth of an undesirable type. 
In this program of research, petroleum 
had been the source material for many 
products and commodities that are in- 
dispensable in modern methods of pest 
control and crop stimulation. 

With the development of these agri- 
cultural aids, it has beconie a responsi- 
bility of the petroleum chemists, physi- 
cists and other technologists, to familiar- 
ize themselves more and more with the 
processes and problems of the growers. 
In fact, recognizing the basic essential- 
ity of agriculture in the national eco- 
nomic scheme, and the importance of 
crude oil as a source of many urgently 
needed and highly useful derivatives, 
the oil industry has not hesitated to 
employ agricultural specialists of all 
sorts to aid and advise in its investiga- 
tions and researches. The expansion of 
this type of service naturally involved 
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OVERALL 


ENGINEERING 
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v 


— ENGINEERING and construction by one or- 

ganization pays many dividends—initially and 
hroughout the life of the equipment. This is true in 
uilding complete new refineries or in modernizing 
omplete process phases of existing refineries. 


Ist, most refinery units are interdependent, handling 
products of, or preparing feeds for, other units. Overall en- 
zineering insures that the same performance tolerances will 

built into all process units. Thus all equipment will be 

in balance”...can be operated at peak performance levels. 


Dad is the beneficial effect overall engineering and con- 


struction by one organization have on the final total of ini- 
tial investment. Field labor costs can be minimized through 
elimination of competition for skilled labor at the site, and 
through more economical use of this labor. Reduced field 
accounting expense, and reduced cost of rental and replace- 
ment of tools which do not have to be duplicated by two or 
more concerns are other benefits. But affecting initial invest- 
ment, probably more than any other factor, is the improved 
quality of personnel which can be assigned to top supervi- 
sion when one organization undertakes a project of sizeable 
scope. 


3; d, maximum simplification of piping layout and design, 
pumping facilities, etc.— possible only through overall engi- 
neering of several units—conts:5 uc to Lowered maintenance. 





The 100,000 bbl. refinery of Cities Service 
at Lake Charles, La.—a notable example of 
overall engineering. 


However, this saving is not as immediately apparent as the 
reduction in the maintenance-parts inventory where one or- 
ganization reduces the types and makes of pumps, valves, 
motors, etc., to a minimum. Customers can of coutse specify 
these items, but then responsibility for their performance 
must also be accepted. 


4, and probably the most important consideration of 
all, is the fixing of responsibility on one organization. Where 
more than.one organization is involved there is bound to be 
some place in the job where the customer “holds the bag” 
...a position that can affect the economics of a refinery op- 
eration adversely for a considerable period of time in case 
something does go wrong. 


Thus, in the final analysis, just as “theré is no substi- 
tute for the best design” to enjoy low manufacturing costs 
with concurrent high quality products—so “there is no sub- 
stitute for overall engineering with undivided responsibil- 
ity” to obtain maximum returns on every dollar expended 
for the expansion or modernization of refining facilities. 


THE IM..W. Keuioce Company 


Engineers and Economists to the Petroleum Refining Industry 


New York, N. Y. * Jersey City, N. J. * Los Angeles, Cal. 
Tulsa, Okla. * Houston, Texas * London, Eng. 








quent consultations with farmers, or- 
hardists, state agricultural institutions, 
id other cultivators of the soil, and 


ventually led to the use of the farms - 


ind orchards themselves as proving 
grounds for theories, methods, and 
products of great variety. 
During the war, the race for fuel su- 
riority became so keen that tremen- 
us strides were made in petroleum 
hemistry, particularly in the synthesis 
1 wide range of organic compounds 
m the petroleum hydrocarbons. Al- 
. though, at the moment, the new-found 
hniques were largely utilized in the 
eparation of combat materials, it 
1onetheless became obvious that they 
ad opened ways to the acceleration 
nd advance of many peacetime pur- 
\its. Agriculture, of course, is more 
han a peacetime pursuit. It is the very 
rta of human existence; but, in any 
ise, it was one of the basic industries 
that stood to profit by the progress in 
ynthetics from petroleum, and because 
petroleum and agriculture had long 
been teammates, it was only a question 
of time until they would resume their 
briefly interrupted effort in cooperative 
nterprise. 
When the war ended, and all business 
; faced with the headache of recon- 
ersion, this blossoming relationship 
with agriculture was a prime considera- 


tion in the plans of the large oil compa- 
nies. It had by this time assumed size- 
able proportions, and was giving such 
promise of further healthy expansion 
that its semi-detachment from the gen- 
eral research department seemed an en- 
tirely rational move. Thus, the Shell 
Oil Company’s agricultural laboratory 
at Modesto constitutes a simple recogni- 
tion of the fact that the opportunity for 
related service in the agricultural field 
is now too big and too specialized in 
character to be made a side issue of 
ordinary petroleum research. Indeed, 
there is now no such thing as “ordi- 
nary” petroleum research. Progress in 
all phases of the industry itself, and 
in related industries, has so expanded. 
and the general scope of application 
has so enlarged, that it is now necessary 
to institute a whole series of subsidiary 
laboratories each devoted to a specific 
type of research, and all under the con- 
trol and direction of some form of ex- 
ecutive research board. 

The Shell Oil Company property at 
Modesto was purchased in July, 1944, 
and ground was broken for the new 
laboratory in September, 1945. Plans 
have been completed in the meantime 
for such additional structures as ranch 
houses, warehouses, a fruit handling 
building, and several others, all of 
which will be built as soon as materials 


are available. Fifty acres of old fruit 
and nut trees have been cleared away, 
the ground has been releveled, and an 
underground irrigation system has been 
installed. Up to the present time, more 
than $500,000 have been invested in the 
project, which was formally opened and 
dedicated to the advancement of agri- 
culture a few weeks ago. 

As already stated, it is comprised of 
some 142 acres, divided into 100 acres 
of trees and vines of many commercial 
types, 30 acres of truck crops, and 12 
acres for buildings and roads. The staff 
consists of about 50 men and women, 
including the scientific and administra- 
tion groups, and the ranch crew. The 
function of the institution, according to 
Dr. Hansberry, is three-fold, as follows: 
“Most important, it is a research in- 
stitution for developing new ideas. It 
is also a proving ground for natural 
and synthetic products made from pe- 
troleum. Finally, it is a clearing house 
of scientific knowledge and information, 
where farmers’ problems may be pre- 
sented and solved.” 

The simple truth is that farming in 
all its phases has followed the common 
trend of industry, and has become in- 
tensely scientific, so much so that the 
availability of some sort of research and 
development service is essential to the 
economic conduct of a modern farm or 


Aerial view of Shell agricultural laboratory, center, and part of 142-acre experimental 


farm. Half a million dollars has already been invested in this 
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modern institution. 
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TAG Celectray Recorders are available in 
single point models, and in multiple point 
models which can record as many as 12 
temperatures on the same chart. They re- 
cord quickly and accurately, even when 
the temperature varies as much as 1/5 
of the scale range per minute. 
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More *RECORDS PER HOUR—that’s what you get 
when you use TAG Celectray Recorders. Here’s why: 
Every Celectray employs, as its controlling element, 
a mirror galvanometer, in which a beam of light 
takes the place of the customary metal boom. This 
light beam, moving on and off a phototube, passes 
the controlling edge of a screen, thus operating the 
potentiometer. The galvanometer is always free from 
mechanical engagement, permitting continuous bal- 
ance and speedy recording action. 


The Standard Celectray Multiple Point Recorder 
gives you an accurate-record each 30 seconds; and 
can be adjusted so that intervals between record- 
ings average only 15 seconds, which means that 
close temperatures are recorded every 6 seconds! 


That kind of speed pays off plenty in smooth oper- 
ation, product uniformity and low maintenance costs. 
Without obligation, our engineers will be glad to 
suggest the types best suited to your needs. Write 
TAG for full details and literature. 


C. i TAG Liahue Dwision 548 PARK AVE., BROOKLYN 5, N.Y. 


























Above—A combination library and conference room in the labora- 
tory may be used for staff meetings or consultations with farmers. 


Below—Clyde W. McBeth, nematologist, and Joy McCarty, assistant, 
check plant specimens for the presence of nematodes, microscopic 
soil-infesting organisms that attack plant roots and reduce yield. 
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orchard. In making available unusually 
complete research, development and ad- 
visory institutions, the petroleum indus- 
try is merely expanding an interest and 
en effort that have been growingly evi- 
cent down through the years. Thus, the 
new Shell agricultural laboratory repre- 
sents the consolidation and concentra- 
tion of many activities, the acquisition 
of new facilities and personnel, and the 
correlation of all these instruments and 
activities so that the total effort shall 
be more effective. 

It is now a well recognized fact that 
although the accomplishments of the 
past in agricultural research, specifi- 
cally that part of it in which the pe- 
troleum industry is involved, have been 
quite substantial, the opportunities of 
the future are tremendous. The petro- 
leum industry and the growers alike 
realize that they have scarcely scratched 
the surface of scientific operation up to 
the present. There are many problems 
still to be solved, and many commodi- 
ties and processes to be improved. Mil- 
lions of dollars annually are still lost to 
the growers through soil deficiency con- 
ditions, and the depredations of blights, 
insects, diseases, and other pestiferous 
influences. All this constitutes a chal- 
lenge that science could not very well 
ignore. It is an endless battle in which 
the period of metaphorical lend-lease is 
over, and the petroleum industry is now 
fully allied with agriculture. 


A few years ago, substances used to 
combat farm pests were largely inor- 
ganic, such as cyanides, arsenates, and 
various sulphur gases and compounds. 
These were largely dissolved in water 
and used as sprays, and the techniques 
involved permitted the operators to be 
exposed at least to some degree. This, 
of course, in the use of highly poisonous 
materials was distinctly dangerous, and, 
thus, very undesirable. In present day 
practice, the safety of the operator is 
of paramount importance, and every ef- 
fort is made to protect him to the 
maximum extent. 

It was unfortunate, also, that farm 
animals, and good as well as bad in- 
sects and birds, were often affected as 
much as the intended victims by the 
sprays in the early period of their use. 
With the development of organic re- 
agents, however, there came a greater 
selectivity and fewer unwanted effects. 
Solution or suspension of many of these 
newer reagents in petroleum liquids at 
the same time gave them greater pene- 
tration and spreading power than the 
old water solutions, and, indeed, they 
had many advantages over their prede- 
cessors. The search for additional 
chemicals, as well as information valu- 
able in diverse agricultural operations, 
goes on vigorously, and the Shell Oil 
Company’s Modesto laboratory is de- 
signed to expedite this sear¢h, in which 


Agricultural engineer, Merrill L. 
Adams, specializes on develop- 
ment of equipment for any new 
need and improvement of existing 
devices—a sizeable’ assignment. 
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ONE OF THESE WIGGINS ROOFS WILL REDUCE 
YOUR EVAPORATION PROBLEMS... 
INCREASE YOUR PROFITS! 


The DRY SEAL GASHOLDER } 


call features patented) 








@ Perfect Low Pressure Vapor Balancing For Any Gas, Any 
Quantity, Any Climate 


@ Easy Access For Thorough Inspection 
@ Ten Years Field Performance Endorse The Design 


@ Can Be Attached To Group Of Existing Tanks Without 
Shutting Down Their Operation 


The DRY SEAL LIFTER ROOF 


(all features patented) 
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@ Individual or Multiple Tank Vapor Balancing 
@ Low Pressure Operation 
@ Sensitive Balancing 


@ Lowest Maintenance 











LEADING THE FIELD IN THE DESIGN OF CONSERVATION STRUCTURES FOR THE OIL INDUSTRY 


Write or Phone Our Nearest Office 


General American Transportation Corporation 
135 SOUTH LA SALLE STREET, CHICAGO 


With Branch Offices in: New York, Washington, Cleveland, Buffalo, Pittsburgh, St. Louis, New Orleans, 
Tulsa, Dallas, Houston, Seattle, Los Angeles. 


SUB-LICENSEES 
SOUTHERN STATES WESTERN STATES CANADA 
Wyatt Metel & Boiler Werks Consolidated Steel Corp. Western Pipe & Steel Company ef Celifernie . Toronte trom Werks, Ltd. 
Housten - Dalles Les Angeles - San Francisce Terente 
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Ranch foreman, Owen B. Chamber- 
lain, inspects a peach-thinning job. 


t will be aided by the main laboratories 
of Shell Development Company at 
Emeryville, California. 

indicative of the growth of this phase 
»f petroleum industry development is 
the fact that the agricultural laboratory 
must itself now be departmentalized in 
order that its various researches might 
be advanced to the fullest extent. In the 
new Shell laboratory, each department 
manager is not only a recognized au- 
thority in his field but is also thorough- 
ly versed in practical farming. The de- 
partment of entomology is devoted to 
ihe control of crop-destroying insects, 
ind the study of methods by which 
plants may become resistant to the at- 
tacks of insects and parasites. It is well 
known, for instance, that DDT is a 
potent commodity for insect control, but 
for the scientist, the mere discovery of 
DDT immediately poses a multitude of 
new problems. How much to use in 
ach particular instance to contrive the 
most desirable effect? What concentra- 
tion is advisable? What carrier? What 
ire its effects on other organisms? 


Every kind of fruit and vegetable has * 


a mite, or a worm, or an insect, trying 
to prevent its getting to market, and the 
entomologist wages a constant fight 
against these despoilers of the farmers’ 
income. Numbered among his most ef- 
fective weapons are petroleum and its 
derivatives. 

The department of nematology is de- 
signed to prevent, insofar as possible, 
the spoilage that is caused by nema- 
todes, a class of worm that includes 
such well known members as round- 
worms, trichina, pinworms, etc. Some 
species of nematode attack the above- 
ground parts of the plants, but all 
forms are soil inhabiting at certain 
times of the year, and get in their ne- 
farious work by attacking the roots. 
They are very destructive under certain 
conditions. The sugar beet nematode, 
as an example, has been known to de- 
stroy the entire yield of a large crop 
area. One of the most important re- 
sponsibilities with which Shell agricul- 
tural laboratory is charged is the devel- 
opment of nematicides in sufficient va- 





_ Russians report hole 20 miles deep 


Soviet geophysicists have drilled a hole 20 miles into the earth with an 
electric drill, the Moscow radio said November 5, according to an Associ- 


| ated Press report. 


‘The successful experiments near Leningrad show that electric drilling 
| down to 30 or 40 kilometers (19 to 25 miles) can be achieved in two days,” 
_ the radio said. ‘Until now, if it were at all possible, this would have taken 


several years."’ 


This would be the deepest drilling on record. The report fails to give the 
| diaméter of the hole or the purpose of the project. 
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Men spray an orchard prior to 
harvesting to control mosquitoes. 


riety, and of sufficient strength to cope 
with widespread and various infections. 
The program involves among other 
things, the injection of likely com- 
pounds into infected soil, and the subse- 
quent observation of effects over an 
appropriate period. Most of the prelim- 
inary injections are carried out in the 
greenhouses, but as they seem to merit 
further attention, are later applied on 
a large scale on outside plots. 


The department of horticulture is 
given to the development of bigger and 
better crops, through the use of nutri- 
tives, stimulators, soil enrichers, etc. It 
also seeks to establish more economical 
processes of growing generally, particu- 
larly by minimizing cultivation; inhib- 
iting the growth of weeds with sprays 
that have no deleterious effect on 
plants; regulating the maturing pe- 
riod of plants so as to bring them to 
market at the most desirable time; de- 
veloping seedless fruits and vegetables; 
controlling size, flavor, and general ap- 
pearance of fruits and vegetables, and 
either making them resistant to frost, 
or delaying blossoming beyond the sea- 
son of frost. These are just a few of 
the problems with which the horticul- 
turalist is faced, and it doesn’t take too 
much thinking to realize that many oth- 
er incidentals and contingencies are 
simultaneously involved. 


Engineering, also, has an important 
place in the scheme of things. If it is 
pertinent to develop effective agents and 
reagents for the diverse purposes of the 
agriculturalist, it is equally pertinent 
to develop the right kind of equipment 
to make adequate applications. This de- 
partment, thus, not only tests the de- 
vices manufactured and offered by the 
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ALL STAINLESS STEEL (18-8) 
CONSTRUCTION MAKES TAYLOR 
ACCURATUS THERMAL SYSTEMS 


Better than ever'| 

















RANKLY, we never thought we could improve the 

quality of Taylor Accuratus Tubing. Its unique 
in-built construction automatically compensated for 
temperature variations between the point of measure- 
ment and the instrument case. This made it possible 
to extend the many advantages of mercury actuated 
systems to applications where long lengths of con- 
necting tubing were necessary. 


But now we /ave improved it—with 18-8 stainless 
steel— giving you these new, extra advantages: 

1. Corrosion resistant. It will not rust! 

2. Tougher. Withstands more bending and vibration. 
3. Easily installed. It’s more flexible. 
4, 


Smaller bulbs. More adaptable to limited space 
applications. 


5. Standard with stainless steel construction from tip- 


of bulb to instrument case. 


You get all this 7 addttion to these important time- 
tested advantages of Taylor’s mercury actuated tube 
system: 


Uniformly graduated charts Short ranges 


Great power and dependability Low initial cost 
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As good as it is, we don’t recommend the new Taylor 
Accuratus Thermal System as a cure-all for your tem- 
perature measuring problems. We've got a complete 
department store of thermal systems—mercury, vapor, 
gas, organic liquid—each with its own definite ad- 
vantages. No matter what temperature problems you 
have, Taylor can deliver you the instrument that’s best 
suited to solve them. 


Call your Taylor Field Engineer or write Taylor In- 
strument Companies, Rochester, N. Y., or Toronto, 
Canada. Instruments for indicating, recording and con- 
trolling temperature, pressure, humidity, flow and liquid 
level. 


- — 
‘Taylor Instruments 


MEAN 


ACCURACY FIRST 

















IN HOME AND 


INDUSTRY 
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Top—tLarge lath house used largely as a holding place for plants be- 
tween propagation in the greenhouse and transplanting in the fields. 


Center—One of the large greenhouses in use at the laboratory with Mason 
Turner, technical assistant, in foreground observing weed control test. 


Nitrogen is fed to the plants in the form of ammonia, which is released 
into the irrigation ditches from cylinders as shown in the bottom photo. 
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regular equipment designers, for these 
and other uses, but will in addition de- 
sign and construct new instruments and 
devices as the need is indicated, and 
will further improve existing apparatus 
as seems expedient. The wide scope of 
the agricultural industry opens an in- 
teresting field for engineering enter- 
prise and adventure. 

ere 

The plant physiologist is very much 
like the medical physiologist, in that his 
principal concern is the health of the 
plant—the functioning of its life proc- 
esses, and the effects on these of the 
fungicides, insecticides, sprays, dusts, 
fumigants, herbicides, hormones, and 
other substances used to protect the 
plants from their natural enemies, or to 
excite them into specific behaviors. 
Plants, like humans, differ in their re- 
sponses to stimulants, and are variously 
affected by the same treatment. It is the 
function of the plant physiologist to 
diagnose these differences, and to estab- 
lish their causes. In this responsibility, 
obviously, he must work closely with all 
other departments, and of necessity 
must have a voice in the approval or 
disapproval of almost every substance 
or method that contributes to plant 
growth, or less directly to crop conser- 
vation. 

The plant pathologist is also analo- 
gous to his medical prototype, for his 
immediate interest is the cure of plant 
diseases. It is his function to test new 
organic fungicides for control of dis- 
ease; soil fumigants for the control of 
soil-borne pathogenic fungi, and, when 
a chemical shows promise in the labora- 
tory or greenhouse, to conduct large 
scale experiments to determine its prac- 
tical and economical worth under nor- 
mal farming conditions. In this field 
there is much opportunity for research, 
for there are at present many diseases 
for which no cures are yet known. 
These present problems require the 
special talents of both the entomologist 
and the plant pathologist. Shell labora- 
tory is now engaged in a project aimed 
at the control of insect vectors with new 
organic chemicals, so that the spread 
can be reduced. This type of work is 
of special interest to certified seed po- 
tato growers, for example, who must 
maintain a low rate of virus disease in 
feed stock. 

EE 


It seems very apparent in a setup 
of this kind that there is not only a 
multi-departmental interest and activity 
in practically every agricultural prob- 
lem that springs up, but there is a simi- 
lar conjunction of interest with respect 
to the agricultural and petroleum in- 
dustries. There can be no mistaking 
their relationship. It has grown into an 
indissoluble partnership. Petroleum is a 
ubiquitous substance that lends itself 
in many remarkable ways to the en- 
hancement of life on this old planet. It 
is yet due to be exploited in indus- 
trial roles of which we little dream at 
the moment. But it is difficult to con- 
ceive of any purpose to which it could 
be more usefully applied, and with 
greater benefit to humanity at large, 
than the advance of agriculture in all 


its phases. kk x 
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HEAT EXCHANGER 





For pickling, etching, plating, and cleaning processes, 
the “Karbate” Plate-Type Heat Exchanger is ideal. It alone 
combines the most desirable properties required of a tank- 
type heater—compactness, shock resistance, high heat transfer, 
and corrosion resistance. 


In form, it is a compact plate with interior tubular channels. 
It extends only a few inches from the tank wall. Individual 
units may be joined in multiple to provide the desired capacity. 

Made of “Karbate” impervious graphite, it is resistant to 
mechanical and thermal shock and has an unmatched heat- 
transfer rate. Moreover, it is unaffected by hydrochloric, dilute 
sulphuric, mixtures of nitric and hydrofluoric acids, or other 
corrosive solutions. 


For your copy of detailed folder, ask for Catalog Section 
M-8804. Write Dept. PE, 





Photos show compact- 
mess and flexibility of 
installation of the plate 
heater. Cut-away shows 
bow tubular channels 
bass heating or cooling 
liquid within corrugated 
block. Unit is light in 
weight, easily installed. 








Unit of Union Carbide and Carbon Corporation 30 East 42nd Street, New York 17, N. Y. 
The words “National” and “Karbate” are registered Division Sales Offices: Atlanta, Chicago, Dallas, 
trade-marks of National Carbon Company, Inc. Kansas City, New York, Pittsburgh, San Francisco 
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Magnolia drills for oil 
in the Gulf of Mexico 


By K. MARSHALL FAGIN, Field Editor 


WV ict: its first well in the open Gulf 
of Mexico drilling below 9508 ft., Mag- 
nolia Petroleum Company has released 
its story of the first history making at- 
tempt to extend the 
| EXCLUSIVE | chain or belt of pro- 
lific Louisiana Gulf 
Coast oil fields into the relatively 
hallow waters of the wide continental 
helf that reaches 20 to 40 miles off- 
hore. Although marine drilling opera- 
tions are not new to the oil industry, 
specially the Gulf Coast area, this well, 
Magnolia Petroleum Company's No. 1 
Louisiana Gulf Block 58, is the first one 
to be drilled so far out in the hurricane 
wept waters of the open Gulf of Mex- 
ico, and marks a pioneer effort of man 
to conquer nature in the endless search 
for new oil-producing areas. 
@ Construction work under way on 
second platform—30 miles from land. 
Chis first well is situated on a platform 
built in 16 ft. of water about 10 miles 
South of the Eugene Island lighthouse 
see map). and 5 miles from Point Au 
Fer, the nearest land. Preparations for 
onstruction of a platform in 22 ft. of 
iter for a second well, Louisiana Gulf 
Block 94 No. 1, situated about 25 miles 
farther out in the Gulf, are already un- 
er way, and the exploratory operations 
ire progressing on schedule, according 
io J. L. Latimer, president of Magnolia. 
@ Magnolia’s off-shore drilling blocks 
situated southwest of New Orleans. The 
irea being explored is about 75 miles 
West of New Orleans, and the first well 
s about 37 miles South of Morgan City 
vhere Magnolia maintains its shore base. 
Preliminary seismic exploration of the 
indersea area was conducted with a 
number of small boats obtained from the 
urimp industry’s fleet that anchors at 
\lorgan City or across the Atchafalaya 
River at Berwick. The original seismo- 
‘raph crew, which has carried on this 
vork for the past two years under the 
lirection of Henry Cortes, Paul Nash. 
ind Jack Lester of Magnolia’s geophys- 
cal department, is now analyzing the 
balance of the undersea properties held 
by the company in this area. 
@ Other off-shore drilling blocks be- 
ing taken. Widespread interest has been 
hown by the members of the petroleum 
ndustry and others who have heard 
ibout this hazardous and expensive ex- 


Magnolia Petroleum Company's first 
Gulf of Mexico well platform as seen 
from the air. 
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ploration and drilling program of the 
Magnolia, and interest in similar ven- 
tures along the continental shelf of the 
Gulf Coast is being taken by other op- 
erators. 

Leases on these blocks of the undersea 
acreage were obtained from the State of 
Louisiana. Officials of the State of Lou- 
isiana’s Mineral Board, headed by Major 
B. A. Hardey, and the Louisiana Con- 
servation Commission, and others have 
assisted Magnolia and other operators in 
many ways with their plans and prob- 
lems. Hundreds of men, including skill- 
ed seamen, radio technicians, weather 
men, marine construction men, and oth- 
ers not usually associated with oil ex- 
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ploration and development work, are in- 
volved in solving the many new and com- 
plex problems that arise in carrying out 
the undersea drilling program 

Some work delayed by bad weather 
and darkness. The weather provided the 
biggest obstacle to reckon with in the 
initial stages of operations. Surveying 
crews in boats could not perform their 
tasks for many days at a time, because 
of high waves, tides, river currents, 
ground swells, or stormy weather. 

The pile driving barges were likewise 
limited to operation on fairly quiet days. 
Magnolia was both careful and fortunate 
to complete all the open-water work that 
has been done so far without any losses 
of men or equipment to hurricanes or 
other Gulf Coast weather disturbances 
that might have greatly delayed the pro- 
gram. All work prior to drilling was 
done only during the daylight hours. 

@ Preliminary preparations took time 
and planning. Lengthy preparations 
were required at the shore base at Ber- 
wick before Harry Allsman and J. Ray 
McDermott, the joint contractors of Har- 
vey, Louisiana, were able to begin con- 
struction of the drilling platform shown 
in the accompanying pictures and fig- 
ures. Magnolia purchased, leased, and 
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CSCO-66 Pumping Engine 


Operators who have handled a CSCO-66 appreciate its easy 





starting features and, when started, its ability to give 24-hour 
service at top RPM. 
A Accessible positive compression release—for easy starting. 


A, Twin disc clutch power take-off; roller or anti-friction clutch 
shaft bearing—no drag. 


A Properly cooled spark plug—does not foul. 








A Adequately cooled valves—do not burn up. 


A Gas metering valve—keeps mixture into engine constant. 
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built several motor ships and smaller 
craft for transportation of personnel, 
supplies, and equipment for use in the 
surveying, geophysical, and drilling op- 


erations now under way. Two of the new 


65-ft. motor ships were named for for- 
mer managers of Magnolia’s producing 
division, F, V. Faulkner and M. J. Me- 
Laughlin. These are comfortable, fast, 
cabin launches designed primarily for 
carrying personnel. 


A maze of delicate seismograph in- 
struments, surveying equipment, and 
supplies had to be installed and stored 
in the geophysical party boats. The work 
of making this kind of a survey in open 
water called for the construction of spe- 
cial markers, buoys, anchoring devices, 
and electrical equipment to withstand 
the corrosiveness of the salt air and the 
rolling of the waves. A great deal of in- 
genuity and skill on the part of the per- 


FIG. 1. Map of the Louisiana off-shore drilling blocks in the area Southwest of 
New Orleans being explored by Magnolia Petroleum Company showing the loca- 
tion of the first drilling well, No. 1 Louisiana Gulf Block 58, and the location 
selected for the second well, No. 1 Louisiana Gulf Block 94. 


sonnel and boat pilots was also required 
to coordinate the movement of the sur- 
vey boats. It is not as easy a task to mark 
shot points, section corners, and well 
locations on the waters of the Gulf of 
Mexico as on the land it borders. 


@ Living quarters provided 10 miles 
from first well. A large house boat was 
purchased, remodeled, and rigged to 
serve as living quarters for workmen 
and crews that were to build the drilling 
platform and carry on the drilling pro- 
gram in this area. This quarter boat was 
named “The Magnolia Inn” and is com- 
plete with sleeping quarters, galley, din- 
ing room, club rooms, showers, radios, 
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These five BUDA 1879" Oil Field 
Engines give you: 


@ INTERCHANGEABLE MOUNTING DIMENSIONS! 


@ INTERCHANGEABLE PARTS — SAME BORE AND 
STROKE! 


@ OPERATION ON ANY FUEL AVAILABLE TODAY! 
@ 180 USEABLE HORSEPOWER — “STANDARD”! 
@ 240 USEABLE HORSEPOWER — SUPERCHARGED! 
® BACKED BY “ON-THE-SPOT” OIL FIELD SERVICE! 


... the combination of these advantages makes “an 
unbeatable hand” for any oil field operator to hold. 


The BUDA Oil Field Engine models 
illustrated in the Royal Flush are: 
(Ace) — 6-PCS-1879 Supercharged Natural 
Gas Butane Propane Engine. 
(King) — PCG-1879 Natural Gas — Butane 
Propane Engine (Convertible to Diesel) 
(Queen - PCD-1879 Diesel Engine — (Con- 
vertible to Natural Gas Butane or Pro- 
pane) 
(Jack) — 6-DCS-1879 Supercharged Diesel 
Engine. 
(10 spot) — PC-1879 Natural Gas — Butane 
— Propane Engine. 


Buda Oil Field Engine Distributors in: 
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Some aIMMIbHI- ON Facts 


\bout a “Cardwell” Double Drum Combination 
rilling Rig. Now Available with Three Drums 


only rig in Ideal for drilling 


in, pumping po- 
tentials, well serv- 


world with 
ary and cable 


| assemblies icing and rotary 


punted and workover jobs. 


dy for imme- 
te use. 


) 


s rig can be A real profit mak- 
bd for drilling er because this 


m gtass roots versatile rig can 


bottom with be kept busy on | 


er rotary or rotary, cable tool 


| 
ble tools. 


or servicing jobs. , 


This Model R combination rig can be _ to 10,000 feet. If desired, a spudding 
used for drilling to 5,000 feet with 42” assembly can be had in place of 
drill pipe, cable tool drilling to 7,500 beam. Spudder is interchangeable 
feet, and servicing or rotary workover in the field with rotary assembly. 





pe CARDWELL MEG CONC a, 


ef 
7 = si —-L.t.. LAST LONGER AND REQUIRE 
THIS TRADE MARK INSURES } FEWER REPAIRS 
QUALITY AT WEST PR ' rT: 
Wi chil ta, ian nsas ‘U. : A 














Left—Steel structure for derrick is fastened to a skid beam assembly that can be 
skidded 6 ft. either way to drill two additional wells from the platform. Right— 
Creosoted timber columns of the casing and pipe racks are fastened by clip 
angles to the timber caps on the timber piling. 


ind other conveniences of a hotel at sea. 

\ wharf and anchorage site was con- 
structed for the quarter boat at Eugene 
Island near the U. S. Coast Guard light- 
, which is about 27 miles south of 
Morgan City and 10 miles north of the 
first drilling platform. 

@ Ship to shore radio communication. 
\ radio station aboard the quarter boat 
maintains constant communication with 
the drilling platform, the office in Mor- 
an City, two automobiles, and the boats 
ngaged in the surveying, marine con- 
struction, and drilling operations, and 

y a combination of radio and land lines, 
communication can be established be- 
tween Magnolia’s Dallas office and the 
drilling rig on the platform. 

In addition to the above channels of 
ommunication, the seismograph crews 
have a separate radio system between 
rew boats and offices in Morgan City. 
@ Radio systems save time and in- 
crease efficiency. The communication 
systems enable Magnolia officials and 
mployes to keep closely informed of 

progress and problems connected 
with this new enterprise, and will greatly 
facilitate the handling of any emergency 
matters that might arise. 

\agnolia’s off-shore drilling program 
; under the general direction of E. D. 
Smith, manager, and A. E, Chester, as- 
istant manager, of Magnolia’s produc- 
ing division. M. V. C. Bradley, general 
production superintendent; John Good- 
rich, division superintendent; Albert 
Shaw, drilling superintendent, and W. 
B. Powers, district superintendent, have 
been following and supervising the prog- 
ress of the drilling operations. 

@ A harge number of people em- 
ployed. A drilling crew of 25 men under 
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nouse 


the direction of I. L. Ault, drilling tools 
foreman, is employed on the first well. 
It is interesting to note that one man is 
required ashore or afloat for every man 
on the crew. C. M. Rhodes, marine fore- 
man, is in charge of the boats and boat 
personnel that shuttle the drilling crews 
and supplies to and from the drilling 
platform, and the radio technicians, 
cooks, and others who take care of the 
quarter boat. 


Barges and tugs are engaged when 
necessary to move heavy supplies or 
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equipment to the rig. More than 500 bbl. 
of fresh water has had to be hauled 
from shore to the well every day for use 
in the drilling mud, inasmuch as a 
brackish water well completed at the 
rig produced an inadequate amount. 
The collection of samples, running of 
electric logs, coring, and other geolog- 
ical work is being done under the gen- 
eral direction of W. W. Clawson, chief 
geologist, P. H. Jennings, A. L. Mor- 


One of the fast 65-ft. motor ships 
for carrying personnel and light sup- 
plies, the F. V. Faulkner, is tied to a 
tug that brought a barge with drill- 
ing supplies from the shore base. 
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@ Eliminates 
ment. 


trouble. 








@No Jigs—No Gauges—No Fixtures 
... Just seat the blades and weld. 


@ insures sharp, full gauge blades. 


@saves costly time... expensive 





| HUNT Exp01t Syocte€ WELDED-IN BLADE BIT 


In less than a year, Hunt's new Welded-in Blade Bit has been enthusiastically 
accepted throughout the export field as a new standard for economical, efficient drag 
bit drilling. 

And behind the volume of repeat orders is an idea revolutionary in drag bit 
improvement. Especially adapted for the export trade, the new Hunt Welded-in Blade 
Bit is just as practical and serviceable in domestic fields. 

The new Hunt Welded-in Blade Bit does away 
with the use of a lot of costly equipment. It saves 
valuable time . . . and costly trouble. Forged 
alloy steel blades come to you, ground sharp and 
to gauge. 





2-way Blade. Note 
Locating Hole. 


2-way Head. Note 
Locating Pin. 


error in blade replace- 


HIVIN TTC ENCO)MIPAIN, 


FIELD SHOPS: Houston, Bay City, Corpus Christi, Jennings, Harvey 
EXPORT SALES: Hunt Export Company, 19 Rector St., New York 
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row, and W. R. Canada of Magnolia’s 
geological department. 

@ Construction of platform begun in 
May, 1946. Although preliminary in- 


vestigations and design of the first drill-' 


ing platform were begun in September, 
1945, actual construction work at the 
well site was not begun until May 28, by 
driving of piles for a temporary work- 
ing platform near the location, which 
was “staked” with a buoy. 

The design and construction of the 
platform was under the general super- 
vision of E. E. Holstein, chief civil en- 
gineer, and R. G. Watts, assistant chief 
civil engineer. Ben C. Johnson and W. 
L. Montgomery of Magnolia’s civil en- 


gineering department were in direct 
charge of the platform design and con- 
struction, respectively. 

@ Platform completed in 60 days. The 
173-ft. by 77-ft. drilling platform was 
completed in about 60 days. The floor 
level of the platform is 19 ft. above the 
water at high tide when the water depth 
is about 18 ft. The derrick floor is 13 ft. 
above the main deck. 

A total of 338 wood pilings 110 ft. 
long was used in the foundation, and a 
total of 52 steel pilings 136 ft. long was 
used to support the derrick foundation. 

A 136-ft. steel derrick was built on a 
30-ft. by 30-ft. by 1414-ft. steel substruc- 
ture, thus elevating the derrick crown 


blocks to a point 168 ft. above the water 
at high tide. As indicated by the draw- 
ings (Figs. 3 and 4), a 10-watt red light 
is used at night to mark the top of the 
derrick, about 180 ft. above the water. 
@ Platform may be used for three 
wells. The derrick foundation was de- 
signed with a heavy skid beam assembly 
under the substructure for the purpose 
of skidding the substructure and derrick 
forward or backward 6 ft. from the cen- 
tral position, in case two more wells are 
to be drilled directionally from the pres- 
ent location. 

The derrick substructure was special- 
ly designed so that all derrick floor loads 
are carried by the corner and side col- 





platform and equipment in the Gulf. 


FIG. 3. Design engineer’s sketch of 
the side of Magnolia’s first drilling 
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umns of the structure. The upper skid 
beam was fastened to the substructure, 
and the lower skid beam rests in a fixed 
position on the steel wide flange beam 
caps of the steel pile foundation. The 
upper and lower skid beam assembly is 
made up of six 10-in. wide flange beams 
weighing 89 lb. per ft. 

@ Platform designed to withstand 
150-mile hurricane. The main deck of 
the platform was designed to support a 
live load of 500 Ib. per sq. ft. except un- 
der heavy equipment concentrations 
where the platform was designed to carry 
1300 lb. per sq. ft. The lateral stability 
of the drilling foundation and derrick 
foundation was designed to withstand 
a 150 mile per hr. hurricane and the re- 
sulting wave action. Maximum wave 
height above water level was estimated 
to be 18 ft. The derrick used was de- 
signed to withstand a 125 mile per hr. 
hurricane wind. 

The steel pile foundation was designed 
and arranged so as to carry the load of 
the derrick and substructure, which 
amounts to 1,400,000 lb. total for the 
corner columns. Of this total amount, 
450,000 lb. for the casing and 200,000 
lb. for the drill pipe set-back is trans- 
ferred to the side columns. The weight 
of the derrick and substructure amounts 





to 91,000 lb. and is not included in the 
above loads. The timber platform deck 
was designed for 2,250,000 lb. live load. 
@ Piles driven 70 to 100 ft. The 110- 
ft. fir piles dropped of their own weight 
into the top 20 ft. of the ocean bed, which 
is very soft at the well site, and were 
driven with 320 to 340 pile drive blows 
into stiff gumbo with a penetration of 
about 70 ft. The 136-ft. 15-in. O.D. steel 
piles having a wall thickness of 1-in. 
were driven to a penetration of 100 ft. 

The steel piles were constructed of 
surplus steel tubing left over from the 
manufacture of bomb cases during the 
war. The joints of tubing were welded 
together into 136-ft. lengths before they 
were transported by barge to the loca- 
tion. Each weld was reinforced by weld- 
ing four steel straps across the joint. 

The timber piles were designed for a 
maximum live load of 30,000 lb., and 
were given a 14-lb. creosote treatment. 
The steel piles were designed for a maxi- 
mum load of 50,000 lb. 

Test coupons from the steel piling 
were tested to an ultimate tensile 
strength of 119,000 lb. per sq. in. Test 
coupons cut to determine the strength 
and quality of the welds on the steel pil- 
ing showed an ultimate tensile strength 
of 96,000 lb. per sq. in. This was due to 


Above—Eugene Island is a man-made island used for many years as a light- 
house. Magnolia’s quarter boat is moored to pilings between the island and a 
wharf used as a way station for drilling well equipment. Below—The “Mag- 
nolia Inn” quarter boat is moored to pilings at Eugene Island. 
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This Is MARION, INDIANA 
Another 100% Layne City 


—Marion, a busy, progressive and forward 
looking city of east central Indiana gets its 
entire water supply from Layne Well Water 
Systems. And taking a tip from the city are a 
brewery, a food processing plant, a radio 
and television station, two meat packers, a 
military home, a wire and rubber manufac- 
turer, a glass company, a laundry and a wire 
and cable company—all of whom have their 
own individual Layne Water System plants. 


—Seldom does an industrial product enjoy 
such dominating preference as is accorded 
to Layne Well Water Systems by Marion City 
and Factory executives. Such preference was 
earned through recognized reputation of su- 
perior quality and basically sound operation 





economy. 


—Layne Well Water Systems are known to 
be the best that specialized engineering re- 
search can produce—and the best that Amer- 
ican dollars can buy. For late catalogs and 
illustrated literature address Layne & Bowler, 
Inc., General Offices, Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 to 16,000 gallons of 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 

Stuttgart, Ark. * Layne-Atlantic Co., Norfolk, 
Va. Layne-Central Co., Memphis, Tenn. * 
Layne-Central Co. Mishawaka, Ind. | * Layne- 
Louisiana Co., Lake Charles, La. * Louisiana 
Well Co., Monroe, La. * Layne-New York Co., 
New York City * Layne-Northwest Co., Mil- 
waukee Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Pacific, Inc., Seattle, Wash. * Layne- 
Texas Co., Houston, Texas * Layne-Western Co., 

a City, Mo. * Layne-Western Co. of Minne- 


‘Supply Ltd., London, Ontario, — hal 





ota, Minneapolis, Minn. * International Water 
Layne- 
Hispano Americana, s. 


A., Mexico, D. F. 
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the high carbon content of the steel 
piling. X-ray examination was also made 
of each weld. 
@ Foundation bracing is 34% ft. above 
high water. The timber piling is braced 
horizontally and diagonally with 5-in. 
by 5-in. by %-in. angle bracing, begin- 
ning 31% ft. above mean high water. The 
steel piling is braced with 814-in. O. D. 
39.5-lb. casing welded at the points of 
connection. All the pipe braces were cut 
and welded by the welding crew that cut 
the steel piles to the designed level at 
the well. The crew completed its work 
on the foundation in two weeks time. 
The timber piling was trimmed about 
3 ft. to the designed level and treated 
with hot tar and roofing paper before 
the %-in. galvanized steel hoods were 
bolted in place. Timber caps are fasten- 
ed effectively to the timber piling by the 
use of these metal hoods, thus increasing 


FIG. 4. Sketch of the end view of 
the platform and equipment for 
Magnolia’s first well, No. 1 Lou- 
isiana Gulf Block No. 58. 
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the rigidity of the foundation structure. 
A 40-ft. by 75-ft. pipe and casing rack 
is supported on 8-in. by 8-in. timber col- 
umns 12 ft. 9 in. above the main deck. 
These timber columns are fastened by 
clip angles directly to the caps on the 
timber piling. 

Eleven mooring or bumper clusters 
(dolphins) are arranged around the plat- 
form. Each of these is constructed of 
seven 90-ft. creosoted fir piles lashed 
together with galvanized wire rope. They 
serve to protect the platform foundation 
and as moorings for boats. 

The main deck of the platform is 
floored with 3-in. by 12-in. planks laid 
across 3-in. by 12-in. stringers on 12-in. 
and 18-in. centers. The stringers are 
laid across 12-in. by 12-in. timber caps 
that are fastened to the piling. 

@ Summary of materials used in plat- 
form. Materials used in the construction 
1O WATT RED Lien? 
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of the platform include: 261 creosoted 
fir piles 110 ft. long, 77 creosoted fir piles 
90 ft. long, 73,400 bd. ft. of creosoted 
lumber, 52 steel piles 15 in. O.D. by 136 
ft. long, 80,000 lb. of wide flange beam 
caps and skid beams, 32,000 of 8%-in. 
O.D. tubular bracing, 20,200 lb. of steel 
angle iron bracing, 26,400 lb. of connec- 
tion angles and metal hoods for timber 
piling, 29,000 lb. of bolts, nails, wash- 
ers, and miscellaneous hardware. 

Caps for the steel piles are 17-in. by 
114-in. base plates welded to the top of 
each pile and joined by welding to the 
10-in. 89-lb. wide flange beam caps that 
rest upon them. 

The platform foundation was com- 
pleted and ready for rigging up rotary 
drilling equipment by August 7, 1946. 
This equipment began to arrive at the 
platform by barge the next day. Rigging 
up was completed and the well was spud- 
ded in on August 23. 

A 30-in. O.D. steel conductor pipe was 
driven to a depth of 150-ft. below the 
derrick floor before the well was spudded 
in with a rotary bit. This pipe was rolled 
and butt-welded from tank plate steel 
in 50-ft. lengths at one of Magnolia’s 
field machine shops. The joints were 
welded together above the derrick floor 
as the pipe was driven. 

@ Arrangement of drilling equip-~ 
ment. The accompanying sketches, Figs. 
2, 3, and 4, illustrate the arrangement 
cf the drilling equipment on the plat- 
form and the engineering that was nec- 
essary to fit each item into the limited 
space and keep the load on the platform 
within safe limits at all times. 

Notice that the landing for small boats 
is under the main deck and 7 ft. above 
low tide with a stairway connecting it to 
the main floor. 

The main deck has space for the three 
large diesel drilling engines, two drill- 
ing mud pumps, a low 500-bbl. mud tank, 
a low 500-bbl. fresh water tank, two 8-ft. 
by 7-ft. by 30-ft. mud mixing tanks, a 
12-ft. by 24-ft. drilling mud house, a 12- 
ft. by 21-ft. ramp, an 8-ft. by 28-ft. plat- 
form for a cementing truck, a large ele- 
vated pipe and casing rack with four 90- 
bbl. fuel oil tanks and eight 90-bbl. fresh 
water tanks underneath, a 5-ft. by 10- ft. 
light plant house, two 7-ft. by 12- ft. tool 
houses, two 6-ton stiff leg derricks with 
40-ft. radius, and a 14-ft. by 14-ft. build- 
ing on the corner for an office, radio, 
bunk, and shower house. 

A 16-ft. by 18-ft. deck is built above 
the office to accommodate an electric 
logging, gun perforating, or other well 
servicing truck. This upper deck is on 
the casing rack level. 

The platform is lighted at night by 
300-watt flood lights fastened to 25-ft. 
poles set at each of the four outside cor- 
ners. A 10-watt red marker light is fas- 
tened to the top of each of these poles. 

Drilling mud flows from the well into 
a shale shaker, situated under the der- 
rick floor, and on to a mud mixing tank 
through a 20-in. diam. pipe that is ele- 
vated about 5 ft. above the platform 
floor. The mud mixing tanks are cov- 
ered to prevent dilution of the mud by 
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CAMERON IRON 


and take no chances! 


For single, dual or triple zone completions, Cameron has the “iron” 
to do the job right. Surface equipment assembled on a Cameron 
Ram Type Tubing Head provides the last word in flexibility and 
dependable performance. Either of two proven completion methods 
may be used with this equipment: The Cameron Closed Pressure 
Method which employs a hanger nipple with back pressure valve 
suspended and sealed on the closed rams (see cut), or the so-called 
polished joint method which makes use of a hangar flange above 
the tubing head and utilizes the tubing head rams as a stuffing 
box. However, unlike conventional tubing heads, any joint of tub- 
ing, whether polished or not, may be worked through the closed 
rams of the tubing head. 


Cameron Circulating Anchor Type Packers are unequaled for 
providing a pressure-tight separation of the producing zones. They 
are set by the weight of the tubing string and pulled by simply 
picking up on the tubing. The absence of J-tools and other com- 
plicated mechanisms make them the most positive setting and 
releasing packers available. 


Add to this proven equipment Cameron's experience in all 
phases of multi-zone completion work resulting from hundreds of 
such completions under all known subsurface conditions. 


Complete details will gladly be sent to interested operators on 
request. 


CAMERON IRON WORKS, INC. 


711 MILBY ST., HOUSTON, TEXAS 


Export: 74 Trinity Place, New York, N. Y. West Texas: Telephone 1710, 

Odessa. Oklahoma: 310 Thompson Bldg., Tulsa. California: 1442 Hayes 

Ave., Long Beach (7-2036). Wyoming: Casper. North Louisiana: Bossier City 
(P. O. Box 425) 





Tank ventilation 


By O. W. JOHNSON 


Standard Oil Company of California 


Bkcmovac of residual vapor from any 
tank that has contained a volatile oil is 
an important step in conditioning the 
tank for entry for inspection, cleaning, 
or repairs. The process is commonly re- 
ferred to as “gas freeing,” although the 
essential element in the process is simply 
to reduce the vapor content of the tank 
atmosphere to some value that can be 
breathed without discomfort and without 
effect on the health of the worker. 

Steam, flue gas, CO,, or other similar 
“inert” gases are sometimes recom- 
mended for purging tanks, but in every 
case it is necessary that final ventilation 
with air be employed to provide an at- 
mosphere that is safe for men to breathe. 

The following discusses the applica- 

tion of both air and steam in purging 
tanks of residual vapor, bringing out im- 
portant differences in behavior and re- 
sults obtained. Mechanical problems in 
connection with the actual removal of 
solids and liquid tank residues are not 
covered. 
@ Functions of steam in tank clean- 
ing. Steam introduced into a tank can 
assist in the cleaning process in several 
ways, such as displacing vapor, heating 
the shell, evaporating volatile residue 
and reducing the viscosity of heavy res- 
idue, and diluting explosive mixtures to 
render them noncombustible. All these 
functions are interrelated, and most de- 
pend for effectiveness on having an ad- 
equate supply of steam. 

To serve as a displacing medium, 
steam must remain in the form of a gas, 
and the only practical way to accomplish 
this is to supply steam at such a rate that 
there will be a surplus over and above 
that which can condense on the tank 
roof and shell. In other words, the steam 
must be supplied fast enough to heat the 
whole tank close to the boiling™point of 
water. This can often be easily accom- 
plished when steaming drums or other 
small containers. 

In attempting to apply this process to 
larger tanks it will usually be found that 
the supply of steam is inadequate to 
heat up the whole tank. In many cases 
equilibrium will be established, with the 
steam condensing on the walls and roof 
as fast as it enters. Only about a third of 
the vapor in a tank will be displaced by 
heating from atmospheric temperature 
up to 140°F. by the use of steam, and 
when equilibrium is reached displace- 
ment of vapor will cease. 

The value of steam in evaporating vol- 
atile residue has been greatly over- 
emphasized. The shell and roof of a 
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tank can be readily heated by steam in- 
jected into a tank, but the amount of res- 
idue on the shell and roof supports is 
unimportant. Bottom residue will not be 
heated to a significant depth by this 
means even when steaming is continued 
for several days, and the process will 
have little effect on the quanity of vapor 
that may be liberated from a deep layer 
of sludge when it is stirred up in the 
process of removal. It might be men- 
tioned in passing that the advisability 
of trying to drive off violatile constituents 
from bottom residue is open to serious 
question. The most effective method to 
accomplish this heating is to inject steam 
beneath the surface of the residue by 
means of a hand operated steam lance; 
however, it appears better in many cases 
to avoid heating bottom residue, thus 
decreasing the amount of vapor that 
the ventilating process is called upon to 
dissipate. 

The viscosity of heavy residue can be 
reduced by heating with steam. The com- 
bined heating and washing action of 
condensing steam is useful in cleaning 
the walls of tank cars, drums, etc., which 
have contained heavy oils. The effect on 
heavy bottom residue is likely to be 
slight, unless a lance is used. 

Steam can dilute an explosive mixture 
to render it noncombustible. A concen- 
tration of about 40 per cent of steam in 
the mixture will be required, equivalent 
to a temperature of 170°F. It is seldom 
that steam sufficient to attain such a 
temperature in a large tank will be avail- 
able, and in most cases an equilibrium 
will be established at some lower temper- 
ature, as previously discussed in connec- 
tion with vapor displacement. The re- 
sult is that the tank may stand in an 
explosive condition for many hours. Vis- 
ual evidence that steam is issuing from 
tank openings is not assurance that pro- 
tection against explosive mixtures is be- 
ing accomplished. Even where a tank can 
be ultimately heated to 170°F. the pro- 
cess is likely to require a considerable 
period of time. 

A review of the above will show that 
most, if not all, of the functions of steam 
in tank cleaning are seriously limited 
unless steam can be supplied at a rate 
high enough to heat the tank to a mini- 
mum of 170°F. within a period of a very 
few hours. In practice it is found that 
large tanks are usually situated so far 
from steam sources as to preclude using 
steam effectively even if the boiler ca- 
pacity were adequate to supply the re- 
quired rate. The results of an inadequate 
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steam supply are excessive delay, failure 
to achieve some of the important objec- 
tives, a prolonging of the period during 
which the tank may remain in the ex- 
plosive range, a temptation to begin 
other work while the tank still contains 
explosive mixtures, and generally in- 
creased overall cost. In addition, injec- 
tion of steam into a tank may be at- 
tended by a certain amount of hazard, 
because a steam jet is a strong generator 
of static electricity, and conditions may 
occasionally prevail in a tank that can 
permit the accumulation and discharge 
of a dangerous spark. There have been 
several cases of fires occurring during 
tank steaming operations. 


@ Natural ventilation. One of the sim- 
plest methods of dissipating vapors in 
a tank is to open top and bottom man- 
holes and permit the tank to ventilate 
by natural means. Agencies that will 
promote natural ventilation include wind 
and the thermal effect of sunshine. If 
the tank initially contains rich vapor it 
is possible that the first tendency will 
be for vapors to flow from the lower 
manhole and air to enter at the top; how- 
ever, as tank atmospheres contain only 
a small percentage of the heavy hydro- 
carbon vapor, it takes only a small tem- 
perature increase to make the tank 
vapors lighter than the surrounding air. 
In most cases, particularly where the 
sun shines, ventilation will soon reverse 
and air will enter at the bottom openings 
and tank vapors leave at the top. 

Natural ventilation will be promoted 
by heating the tank by injecting steam. 
This is the chief effect of the common 
practice of “steaming with hatches 
open”. Steam injected into a large tank 
has little effect on the explosibility of 
vapor space. 


@ Explosive mixtures. from the pre- 
ceding discussion it will be clear that 
in ventilating any tank that initially con- 
tains a rich mixture the tank atmosphere 
will pass through the explosive range. 
This will be true whether natural ventila- 
tion alone is relied upon, or whether 
such ventilation is aided by heating the 
tank with steam. The only exception to 
this general rule will be those few cases 
where steam can be supplied in such 
quantity as to promptly heat the tank 
to steam temperature, so that the steam 
can serve as a displacing medium. Limi- 
tations in steam supply will prevent at- 
taining this end when steaming large 
tanks except under rare circumstances. 

The hazard attending the presence of 
an explosive mixture during some stage 
of the ventilating process will depend 
largely on the chance that a source of 
ignition could occur in the vicinity. Ex- 
perience seems to indicate that this 
hazard can be controlled adequately. 

By far the greatest proportion of po- 
tential sources of ignition are associated 
with the presence of men, hence safety 
will be found by arranging that no un- 
necessary work be done on or in the 
vicinity of the tank during the period 
when an ignitible mixture is present. 
In particular, it will be desirable te 
defer all work in connection with sludge 
removal until after the tank vapor space 
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PROTECT FLUID CONVEYING systems 
against vibration and shock, and you'll save on 
both repair and replacement costs, avoid expen- 
sive delays. For over 30 years Barco Flexible Joints 
have been doing exactly that. By means of respon- 
sive movement, Barco compensates for expansion 
and contraction, absorbs the destructive effect of 
vibration and impact. Write for detailed engi- 
neering data. Barco Manufacturing Co., Not Inc., 
1825 Winnemac Avenue, Chicago 40, Illinois. 
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has been brought well below the explo- 
sive range. 

The hazard attending the injection of 
steam into the vapor space of a tank has 


already been mentioned. Although the - 


combination of circumstances that can 
result in the production of dangerous 
sparks by this means does not occur fre- 
quently, several explosions in tanks that 
were being steamed are on record, and 
this potential source of ignition cannot 
be ignored. 

All things considered, it is conciuded 
that if the injection of steam into a tank 
is avoided, and if other work is deferred 
until the tank is safely out of the explo- 
sive range, the chance of an ignition 
during the transitory explosive period 
will be exceedingly small. This conclu- 
sion appears to be borne out by expe- 
rience. 

Control of the safety of tank clean- 
ing operations implies a knowledge of 
conditions within the tank vapor space 
at all times, and the only practical way 
to insure this is to make periodic tests 
with a combustible gas indicator. By 
this means the progress of ventilation 
can be followed readily. Usually it will 
be desirable to allow ventilation to con- 
tinue until readings of 1/10 or less of 
the lower explosive limit are obtained at 
the opening where the air leaves the 
tank. By this time it will be safe to enter 
the tank to make exploratory tests 
throughout the area. The reading should 
not be taken too close to the surface of 
the sludge, for it will be obvious that 
there may be a very shallow layer of 
richer vapor at that point if the sludge 
contains volatile material. This shallow 
layer is unimportant from the standpoint 


of the condition within the tank as a 
whole, hence it is customary to take 
samples at the level of a foot or more 


above the residues. 

The presence of pyrophoric com- 

pounds is sometimes feared to be a po- 
tential source of ignition during tank 
ventilation. Experience seems to indicate 
that such compounds do not form in 
tanks in which the atmosphere normally 
contains a reasonable percentage of 
oxygen, as will be the case in all atmos- 
pheric pressure tanks not connected to 
vapor systems. Probably the only places 
where the presence of pyrophoric com- 
pounds is likely are fractionating towers 
and similar process vessels, and small 
tanks, where oxygen is excluded by the 
nature of the operation. The cleaning 
of such vessels presents special prob- 
lems not related to ordinary tank clean- 
ing. 
@ Removal of residues. It is always 
desirable to defer beginning the work of 
sludge removal until the tank vapor 
space is well below the lower explosive 
limit. This will avoid the possibility of 
an explosjon in case the work of sludge 
removal should introduce an accidental 
source of ignition, and will also make it 
unnecessary to employ respiratory pro- 
tection in cases where hydrocarbon 
vapors are the only foreign gases 
present, 

The problem of sludge removal will 
not be greatly different whether steam 
or natural ventilation is used to effect 
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Branding proposed 

Oil men should brand their ma- 
chinery and equipment to prevent 
loss by theft, just as cattle owners 
brand their herds. The proposal 
was made by Paul Pitzer, head of 
the theft prevention committee of 
the Texas Mid-Continent Oil and 
Gas Association. 

Pitzer said that about $1,000,- 
000 worth of equipment was stolen 
from operators last year. He be- 
lieves that this wholesale robbery 
can be curbed with the same 
method employed by cattlemen. 











the initial vapor displacement, because, 
as previously pointed out, the effect of 
steaming on the composition of bottom 
residues is likely to be unimportant. 

It may happen frequently that at- 
tempts to remove sludge result in stirring 
up the residue with a release of addi- 
tional vapor, so that the vapor concentra- 
tion in the tank may build up to a 
dangerous extent. This will occur even 
though steam has been used previously. 
The only remedy for this situation is to 
defer further efforts at sludge removal 
until ventilation has had an opportunitv 
to catch up with the situation. Where the 
rate of natural ventilation is low or the 
volume of gas released is great, the delay 
involved may be serious. This suggests 

-the desirability of increasing the rate of 
air flow by mechanical means. 

@ Mechanical ventilation. Mechanical 
air ventilation offers two important ad- 
vantages. In the first place, the total time 
required to bring the tank safely below 
the explosive range is greatly reduced. 
This promotes safety by decreasing the 
period during which ignition may occur, 
and may also have economic advantages. 
Second, the ventilation, continued during 
the cleaning process, may carry away 
the vapor released by stirring up tank 
bottoms as fast as it is evolved, per- 
mitting the work of sludge removal to 
proceed with little or no interruption. 

Mechanical ventilation may be pro- 
duced by several means, the most univer- 
sally applicable being fans or blowers 
operated by engines or compressed air 
and injectors (or ejectors) operated 
with air or steam. The method chosen 
usually will depend on the size of the 
tank and the availability of steam or 
compressed air in the vicinity. 

Portable blowers driven by gasoline 
are excellent for small tanks at isolated 
locations. Safety considerations will sug- 
gest that the engine be placed on the 
windward side of the tank and that 20 
ft. or so of canvas duct be used to deliver 
the air to the tank. In such cases it is 
usual to admit the air to the tank through 
a bottom opening. 

Where steam or air is already piped 
to the vicinity of the tank, the simplest 
and best method of tank ventilation is 
to use an ejector mounted on a top open- 
ing. Steam or air may be supplied to the 
ejector either through hose or temporary 
piping. The advantages of exhausting 


vapors from a top opening are that all 
bottom manholes can be open to admit 
air and later afford unimpeded access 
for sludge removal, and that the vapors 
are discharged where there is little 
chance of reaching a source of ignition. 
The fact that the tank vapors may ini- 
tially be slightly heavier than air offers 
no obstacle. 


An ordinary steam supply is ample to 
provide good ventilation when used as 
the motive power for an ejector but will 
have little effect if injected directly into 
the tank. 


Where steam or air is not piped to the 
area, a portable air compressor will 
serve. Air or steam turbine operated 
blowers are also suitable, although the 
first cost is usually greater. 


The value of large air volumes in 
tank ventilation may be readily appre- 
ciated when it is realized that a 20-in. 
eductor will handle 5000 cu. ft. per min. 
of vapor, sufficient to completely displace 
a 100,000-bbl. tank in less than 2 hr. 
With mechanical ventilation at this rate 
(or at proportionately lesser rates for 
smaller tanks) it will usually be pos- 
sible to carry away the vapor that evapo- 
rates from the volatile bottom residues 
without having an explosive mixture in 
any point in the tank except very close 
to the surface of the sludge. As pre- 
viously mentioned, such thin layers of 
rich mixture are of little importance 
from the standpoint of explosion hazard 
or toxicity. 


@ Summary. 1, With the steam sup- 
plies commonly available, injection of 
steam into the vapor space of a tank 
is unable (except for very small tanks) 
to displace any large proportion of the 
vapor present, or to sufficiently dilute 
initially rich or explosive mixtures so 
that they will no longer be ignitible. 

2. Steam injected into a tank will not 
drive appreciable amounts of volatile 
constituents out of bottom residues, and 
the effect of heating shell residues will 
be unimportant. 

3. Steam injected into a tank will 
assist in promoting natural ventilation, 
but the same quantity of steam will pro- 
duce vastly greater results if used as 
motive power for some sort of air mover, 
such as an ejector. 

4. Steam injected into a tank intro- 
duces an ignition hazard by generation 
of static electricity. 

5. Transitory explosive mixtures will 
usually prevail in tanks during the ven- 
tilation process, both when air alone is 
used and when steam is injected into 
the tank; however, by employing forced 
ventilation with air the period during 
which the explosive condition prevails 
can be greatly reduced. 

6. Safety will be promoted by defer. 
ring sludge removal and all other activi- 
ties requiring the presence of men in 
the vicinity until the tank is safe from 
explosion. Frequent tests with a com- 
bustible gas indicator will be desirable. 

7. Under most conditions, tank purg- 
ing by forced ventilation with air can 
be accomplished with less hazard than 
where steam is injected into the tank. 
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Texas gas 


for California 


By A. F. BRIDGE, Vice President and General Manager 
Southern Counties Gas Company of California 


PART 1 


A 1200-mile pipe line, to transport 
300,000,000 cu. ft. of gas daily from 
Texas to Southern California, is a proj- 
ect that has provoked many questions, 
particularly relative to the need for such 
a costly undertaking, in view of the 
known large reserves of gas in California. 
[ can assure you that the decision to 
build this line was reached only after 
much study and analysis, and some un- 
avoidable crystal-gazing. It involved the 
resolving of many economic and engi- 
neering problems, and the job of build- 
ing it is yet to be done. In the limited 
time allotted, I shall attempt to outline 
for you the background of this line, its 
justification, what it is expected to ac- 
complish, and shall touch briefly upon 
certain engineering features. 
@ What is the need for a Mid-Conti- 
nental supply? Some sections of South- 
ern California have enjoyed natural gas 
service since 1907, and virtually the en- 
tire area since 1927. Throughout this pe- 
riod until quite recently, the rate of pro- 
duction of oil-well gas has sufficed to 
meet the rapidly growing requirements 
of domestic and commercial customers in 
this territory, and to provide a comfort- 
able margin of supply, which was sold to 
*Presented before the annual convention of 


the Pacific Coast Gas Association, San Francisco, 
California, September, 1946. 


industry on an interruptible basis. In 
fact, this industrial market was devel- 
oped to provide a means of absorbing 
residue gas that would otherwise have 
wasted, since such gas is a by-product of 
crude oil production and hence its rate of 
availability is dependent on the varying 
demands for petroleum rather than for 
gas. 


Fig. 1 shows this history clearly. This 
shows total natural gas production and 
utilization in California for the period 
1923 to 1939, inclusive. Note the exces- 
sive waste that accompanied the so- 
called town-lot development in Los An- 
geles Basin fields in 1923, and again in 
1929-30, which overlapped flush period 
overproduction in Kettleman Hills. This 
latter situation was somewhat relieved by 
new markets provided by construction of 
P. G. & E.’s Bay line in 1929, and the 
Southern Fuel line to Long Beach in 
1931. Wastage, which reached an aver- 
age of 232,000,000 cu. ft. per day, equal 
to 42 per cent of production in 1930, has 
declined to only 39,000,000 cu. ft. per 
day, or 2.6 per cent, in 1945, as shown in 
Fig. 2. This downward trend in gas waste 
is evidence of an increasing awareness on 
the part of the oil industry of the value of 
gas, not merely as a marketable by- 
product, but also as an essential means of 
increasing the ultimate recovery of oil 
from the common reservoir. 


Throughout the entire history of nat- 
ural gas service in Southern California 


P 620. 


we have been dependent on residue oil- 
well gas to an extent not generally real- 
ized. Thus, in 1945, approximately 97 
per cent of our total supply was obtained 
from such sources. In California, oil-well 
gas is universally sold to the gas industry 
on a so-called “surplus” basis, involving 
retention by the producer of (1) com- 
plete control over rate of production, and 
(2) prior rights to use all gas produced, 
for hydrocarbon recovery, field fuel, and 
reinjection into the formation for pres- 
sure maintenance. So long as the net or 
residual rate of production of oil-well gas, 
after satisfying these underlying require- 
ments of the producers, was substantially 
in excess of the demands of our firm cus- 
tomers, everything was rosy, but during 
the early war years a rather abrupt de- 
cline in our supply margin occurred, due 
chiefly to the adoption of pressure main- 
tenance in oil production on a major and 
progressively increasing scale. Referring 
to Fig. 2, which shows California oil- 
well gas production and disposition for 
the period 1935 to date, observe that 
prior to 1941 the volume of gas used for 
this purpose was insignificant, but there- 
after it mounted rapidly, and has now 
reached a figure of 300,000,000 cu. ft. per 
day, or about 25 per cent of gross pro- 
duction. Obviously this change in oil pro- 
duction methods, which is vitally neces- 
sary as a means of conserving our pe- 
troleum resources, does not deprive our 
customers of this gas forever, but merely 
removes it from the market until the pres- 
sure maintenance cycle is completed— 
possibly 15 to 20 years hence. In the 
meanwhile, however, a serious gas defi- 
ciency may develop. This trend serves to 
emphasize the point, of which the gas 
man is painfully aware and which the 
public rarely understands, that even if 
our gas reserves were sufficient to last 
100 years, which they are net, we still 
shall be acutely short in the immediate 
future, when the rate of availability of 
residue gas fails to equal firm load re- 
quirements. 

In the summer of 1943, as the ultimate 
effect of this progressive diversion of oil- 
well gas to reinjection became increas- 
ingly apparent, we undertook a compre- 


FIG. 1. California crude oil production and natural gas production and utilization. 
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can be a profitable proposition .. . if it's 


A HAMMOND VAPOR-LIFT 


What to do about breathing and filling losses has always 
been a problem with cone roof tanks . . . many operators 
believe there is little that can be done or that it doesn’t 
pay to do anything about it . . . not so with the owners (a 
major company) of this Hammond Vapor-Liff Tank which 
they had built and connected with three cone roof tanks. . . 
now there is no loss from breathing or filling . . . and the 
Vapor-Lift Tank will pay for itself in a very reasonable 
period of time. 


The Vapor-Lift Tank has full liquid storage capacity and in 
addition the roof: raises itself everytime the vapor pressure 
increases and lowers itself as the vapors diminish . . . it is 
the “lung” which stores the vapors generated in the three 
cone roof tanks. Without this Vapor-Liff Tank the vapors 
formed in the three cone roof tanks would be exhausted into 
the atmosphere with an attendant loss in quantity as well as 


HAMMOND 


IRON WORKS 





Hammond Vapor-Lift Tanks can be built to capacities of 
100,000 barrels to provide a variable vapor space of 
ample capacity to permit the expansion or contraction of 
vapors, to eliminate tank breathing losses, reduce filling 
losses and maintain the quality of the stored product in 
one or a number of cone roof tanks. 








The simple mechanism, which 
directs and stabilizes the up- 
ward and downward move- 
ment of the roof, consists of 
nothing but a track placed 
at regular intervals at an 
angle of 45 degrees; a roller 
guide rides in this track and \ Vy 
other roller guides, placed at 
90 degrees to the rollers in 
the tracks, ride against the 
side of the tank and take any 
lateral load such as from 
high winds. The bearings of , 
the roller guides are self-lubricating to minimize maintenance 
and repair. This simple stabilizing mechanism prevents binding 
of the tank roof even under conditions of unequal loads caused 
by snow, ice, settled tank foundations, etc. 














HAMMOND designs, fabricates and erects tanks of all types for 
liquid and dry storage ... above or below ground .. . high or low 


Warren, Pa. pressure ... cone roof... HAMMOND SPHERE ... floating roof... 





VAPOR-LIFT . .. spheroid ... GLOBE ROOF PRESSURE .. . gas holder... 


NEW YORK @ BOSTON @ PITTSBURGH @ AKRON also stainless and stainless-clad vessels of all types and designs 
DETROIT @ CLEVELAND @ CINCINNATI @ RICHMOND for the petro-chemical industries. o 


CHICAGO e@ ARGENTINA; ‘TIPSA’, BUENOS AIRES 
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FIG. 2. California oil well gas production and disposition. 


hensive study of predicted demands vs. 
prospective supply from local California 
sources. Based on all available informa- 
tion, we projected these estimates some 
years into the future, and the comparison 
disclosed a rather bleak prospect with 
respect to the adequacy of local supply 
to meet our needs. The forecasts showed 
conclusively that, should we continue to 
depend solely upon California sources, 
we should soon be confronted with a se- 
rious deficiency that would become pro- 
gressively greater. This impending situ- 
ation is due to the combined effect of 
rapid growth in firm demand and a pro- 
gressive reduction in the oil-well gas 
available for sale to us. Under the pres- 
sure of military demands for petroleum 
products, California oil production was, 
at the end of the Pacific War, at the high- 
est sustained level in the State’s history, 
having increased from a prewar rate of 
approximately 600,000 bbl. per day to 
the so-called “maximum efficient rate of 
production” of about 940,000 bbl. per 
day in July, 1945. Despite this increase 
of more than 50 per cent in oil produc- 
tion, oil-well gas available to gas compa- 
nies showed no increase during the war 
period and peak day availability actually 
diminished. This decline in the ratio of 
available gas to crude oil production has 
been well defined since 1941. It is partly 
due to reduced output of certain fields 
because of depletion, but principally to 
adoption of pressure maintenance in 
fields that had previously been a source 
of supply to us. With such change of 
status, a field ceases to provide any gas 
to us for the duration of the repressuring 
cycle. Since 1941 a number of important 
sources of residue gas have been thus 
eclipsed through repressuring, and this 
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trend continues to be a major threat to 
the dependability of our local supply. 

Following V-J day, with the termina- 
tion or shrinkage of war-created de- 
mands for most petroleum products, the 
rate of oil production in California fell 
off abruptly, and is currently at a level 
of about 880,000 bbl. per day. This drop 
in oil production was accompanied by a 
corresponding change in available resi- 
due gas, while the program of shifting 
field output from market to pressure 
maintenance continues. This recent his- 
tory indicates that California oil produc- 
tion has passed its peak, and hereafter 
will be subject to the inevitable decline 
accompanying depletion. This decline 
due to natural causes may be predicted 
with reasonable accuracy. 
@ What about new fields? Naturally we 
weighed the possibility that exploration 
might reveal new major sources of local 
gas and thus solve our supply problem, 
but the recent history of new oil and gas 
discoveries in producing areas tributary 
to our market has been extremely disap- 
pointing. Since 1939 there has been no 
major field discovered in Southern Cali- 
fornia, and the last two fields of impor- 
tance from the standpoint of gas re- 
serves, which were brought in in 1938-39, 
have been under pressure maintenance 
since the inception of their development, 
and hence are presently unavailable as 
gas sources. The implications of this fail- 
ure to find new reserves during the war 
years are plain, when it is noted that this 
period saw the most intensive and sus- 
tained exploratory campaign in the 
State’s history, under the impetus of war 
needs and an abnormally favorable tax 
formula. 

We find ourselves confronted with a 


growing load and a dwindling rate of 
supply. The abnormal war-induced de- 
pletion of the State’s oil and gas reserves 
undoubtedly will accelerate the rate of 
future decline. 

@ What was done to provide a control- 
lable natural gas supply before deciding 
to import Texas gas? Over a period of 
years we have developed underground 
storage reservoirs, at La Goleta and at 
Playa del Rey, with a combined present 
average daily output deliverability, as 
limited by wells and/or pipe lines, of 
some 285,000,000 cu. ft., and storage ca- 
pacity, within the effective pressure 
range, of some 17,500,000,000 cu. ft. This 
program entailed a capital expenditure 
of about $12,000,000 for reservoirs, back- 
log gas, injection and booster compres- 
sors and pipe lines. Without these sup- 
plemental facilities we would have been 
unable to meet winter peak firm demands 
by a large margin for several years past. 
But, and this is important, though fre- 
quently overlooked, underground storage 
is a secondary source, which must be cy- 
clically replenished or it fails completely 
in a short time through exhaustion. 

As our oil-well gas supply diminishes, 
either absolutely or in relation to con- 
sumptive requirements, we shall soon 
reach a point where our primary supply 
will not suffice to replenish underground 
storage, whereupon our peak day supply 
deficiencies will become enormous. It is 
both economically and physically feasi- 
ble to augment output capacity of exist- 
ing storage reservoirs, or possibly to 
utilize other local depleted oilfields for 
this purpose. Manifestly, however, such 
additions would accemplish nothing if 
our present storage reservoirs are going 
to dry up through inability to replenish 
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Look, Mr. Ford, what one enterprising manufacturer earned and what he 
learned in the designing of products: 


IMPROVE... IMPROVE...IMPROVE 
with Welded Design 








FORMER DESIGN 


COST $89.05* 


** Cost includes overhead and counterweights (not shown). 


Courtesy Wellman Engineering Company, Cleveland, Ohio 





1ST WELDED DESIGN 


COST $91.36** 





* Includes counterweight. Cost does not include pattern development. 


2ND WELDED DESIGN 


COST $72.99** 

















MANUFACTURER of clamshell buckets changed 
over a counterweight sheave block to welded 
design. Look what he earned. The first welded design 
cost about the same as the former design but helped 
absorb shop overhead and made production more 
flexible. BUT, look what he Jearned: 


He learned: If the first welded design does not cut 
costs, it simply means that he does not have the cor- 
rect answer. By continually thinking in terms of 


THE LINCOLN ELECTRIC COMPANY 
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welded design, he can find a better way at lower 
cost. Each improvement becomes a stepping stone 
to further progress. His second welded sheave block 
cut the cost 20%. 

The Lincoln Engineer nearby will gladly help you 
explore for similar earnings and learnings in your 
operations. Machine Design Studies free on request 
to engineers and designers. 


e Dept.384 e Cleveland 1,Ohio 
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them periodically. This is the situation 
that will soon confront us unless we pro- 
vide a relatively large addition to our 
basic supply. 


@ What about more extensive use of 


California dry gas fields, which would 
afford a primary supply having a pro- 
duction rate independent of petroleum 
market demands, and hence to a consid- 
erable degree controllable by the gas 
purchaser? First, there are no important 
dry gas fields within reach of our existing 
transmission lines. In fact, the total dry 
gas reserves tributary to our Southern 
California systems equal only one-half of 
one per cent of the total State gas re- 
serves. Gas from these fields, which, to- 
gether with gas from our storage fields, 
comprises our only controllable supply, 
has for many years been carefully hus- 
banded to maintain its deliverability for 
firm peak use. 

Next, why not transport gas from Rio 
Vista and other dry gas fields of North- 


ern California to the Los Angeles mar- 
ket? This possibility received exhaustive 
study, and early in 1944 we concluded 
that we could not safely rely upon these 
sources as a long-range solution to our 
problem. Subsequent investigation and 
developments tend to confirm the validity 
of this conclusion. 


The most important reason for reject- 
ing this source in favor of a Texas supply 
is that in the near future the predicted 
productive capacity of Northern Califor- 
nia dry gas fields will be insufficient to 
support the combined winter draft of 
both Northern and Southern California. 
In common with most California dry gas 
reservoirs, Rio Vista is a water-drive 
field. Because of the heavy drafts in re- 
cent years and in order to prevent too 
rapid infiltration of bottom and edge 
water, the producers in this field have 
reduced drastically the allowable maxi- 
mum production rate per well. In a re- 
cent two-year period it was necessary to 
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FIG. 3. Population of Los Angeles County and general service active meters. 


FIG, 4. Requirements per active meter vs. business conditions and degree days. 
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increase the number of wells by 67 per 
cent to obtain a 10 per cent increment in 
field deliverability at the end of the pe- 
riod. The law of diminishing returns will 
limit the number of additional wells that 
can profitably be drilled, and therefore, 
long before the reserve is exhausted the 
field output capacity will have declined 
to a fraction of its present potential. 

At the 1945 rate of production for Rio 
Vista, the ratio of estimated remaining 
recoverable reserves to annual depletion 
is about 19 years. If there is no further 
increase in Northern California’s draft 
upon this field, and if we should transmit 
to Southern California an additional 
200,000,000 cu. ft. per day, or approxi- 
mately two-thirds of the maximum ca- 
pacity of the Texas line, the indicated 
remaining life would be reduced to about 
1l years. Under this premise Southern 
California would ultimately receive only 
200,000,000 cu. ft. per day for 11 years 
from Rio Vista, equivalent to a cumu- 
lative total of approximately 800,000,- 
000,000 cu. ft., as compared to some 
3,000,000,000,000 during 30 years 
through the Texas line. 

It is interesting to contrast the current 
ratios of annual production to estimated 
recoverable reserves for Rio Vista, with 
those for Hugoton, one of the major dry 
gas sources to be tapped by our Texas 
line. The comparative figures are as fol- 
lows: 


Estimated recoverable 1945 
reserves, commercially Production, 


productive area, cu. ft. cu. ft. Ratio 
Rio Vista. . 3,000 billions 160 billions 18.7 years 
Hugoton. . 28,800 billions 204 billions 143 years 


A 200,000,000 cu. ft. per day pipe line 
from Rio Vista to Los Angeles would 
cost approximately $19,000,000, as com- 
pared to $16,000,000 for a 300,000,000 
cu. ft. per day line from the Colorado 
River, the comparative distances being 
350 vs. 224 miles. At present field prices, 
and respective project expectancies of 11 
vs. 30 years, the total delivered cost of 
Rio Vista gas would be 20 cents per 1000 
cu. ft., as compared to approximately 17 
cents for Texas gas. 

Northern California is becoming pro- 
gressively more dependent upon Rio 
Vista and the minor dry gas fields of that 
section, and as their share of the avail- 
able residue oil-well gas declines this 
trend will continue. A considerable in- 
vestment has been made to transport Rio 
Vista gas to Northern California mar- 
kets, and these facilities, with necessary 
future additions, are adequate to deplete 
this reserve completely in a relatively 
short span of years. Construction of a 
line from Rio Vista to Los Angeles would 
constitute an unnecessary duplication of 
existing capital, and the supplying of 
even part of Southern California’s de- 
ficiency requirements through such a 
line would further accelerate the deple- 
tion of, and in a few years, exhaust, this 
reserve, which is so essential to the con- 
tinued service of natural gas in Northern 
California. Therefore, especially if an 
alternative supplemental supply can be 
obtained for Southern California, a 
large-scale diversion of Rio Vista gas to 
Southern California markets clearly 
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Positive Visual 
Inspection Assures 


in Republic Electric 
Weld Line Pipe 


Inside and outside, you are assured of clean, 
sound, scale-free surfaces throughout every 
length of Republic Electric Weld Line Pipe. 
Why? Because Republic Line Pipe is cold 
formed from flat-rolled steel, both sides of 
which are open to close visual inspection. 
Until the moment when it is formed and elec- 
trically welded into a strong, sound tube, 
every square inch of the inside surface passes 
the eyes of watchful inspectors. 

But that’s not all! As an added safeguard of 
uniformly high quality, sections from the 
weld area are tested and every length of pipe 
is subjected to a hydrostatic pressure well in 
excess of that which may be encountered in 
actual service. 


There are other reasons, too, why it pays to 
use Republic Electric Weld Line Pipe. 

Because this modern line pipe is cold formed 
and sized, it contains an absolute minimum of 
valve-clogging scale. Thus there is no possibil- 
ity of pipe failure due to rolled-in scale break- 
ing loose and leaving a thin section in the wall. 
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Republic Electric Weld Line Pipe is made 
of highest quality flat-rolled steel, cold 
formed into tubular shape and electrically 
welded into strong, sound pipe. Thus, the 
surface which becomes the inside wall 
of the pipe is free from hidden defects, 
because it is inspected just as closely as 
the outside surface. 


Republic Line Pipe goes in the ground fast, 
because it is consistently uniform in Straight- 
ness, Roundness and Wall Thickness. Its uni- 
formly High Ductility and Weladability speed 
up bending and joining operations, while its 
Long Lengths mean fewer joints and decreased 
construction costs. 


In the past fourteen years, more than 40,000 
miles of Republic Line Pipe have gone into 
service throughout the oil and gas industries 
—further assurance that you can specify the 
name “Republic Electric Weld,” with com- 
plete confidence. 

For more information about Republic Line 
Pipe and the Electric Weld Process by which 
it is made, write to: 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


REPUBLIC 


LINE PIPE 


NORMALIZED CASING AND TUBING 
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FIG. 5. Above is a comparison of average daily requirements and supply. 


FIG. 6. Firm peak day requirements vs. supply, with indicated deficiency. 
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would not be in the public interest, con- 
sidering the entire State. 

Finally, if we should seek temporary 
relief by a line to Rio Vista, involving a 
large capital outlay, it appears certain 
that the only large remaining reserves in 
Texas, to which we must look for a long- 
range solution of our supply problem, 
would be irrevocably committed to other 
markets and we should thus “miss the 
boat.” 

Next, a word to indicate the relative 
magnitude of our industry in California. 
The most recent available statistics show 
that California had 23 per cent of the 
nation’s consumers of natural gas, and 
used 20 per cent of the total domestic 
and commercial consumption. Our rate 
of population growth is relatively high. 
Thus, during the 1930-40 decade our 
State population increased 21.8 per cent, 
approximately three times the national 
average of 7.5 per cent, and in the suc- 
ceeding five years ended July, 1945, we 
experienced a further growth of 27.7 per 
cent (exclusive of armed forces over- 
overseas) ,,.compared to 0.2 per cent for 
the nation as a whole. 
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UNDERGROUND 
STORAGE WITHDRAWAL 


OIL WELL GAS 


1948 1949 1950 


The charts which I shall now show 
you, graphically portray the prospective 
critical supply vs. demand relationship 
that I have outlined. 

In forecasting requirements it is cus- 
tomary to estimate separately the two 
components of meter growth and unit 
consumption, and then multiply these 
factors to obtain total load. 

Fig. 3 shows the historical and the pre- 
dicted combined meter growth of South- 
ern California and Southern Counties 
companies, and its relation to the popula- 
tion curve for Los Angeles County, in 
which some 83 per cent of our meters are 
located. On the basis of the linear trend 
for the last 15 years, total meters will 
reach 1,250,000 in 1950, and the corre- 
sponding county population figure is 
3,870,000. This is equivalent to an an- 
nual meter growth of 27,000. 

On Fig. 4, the unconnected dots show 
the actual annual domestic and commer- 
cial unit consumption, and the upper 
solid line shows these data adjusted to 
compensate for the effect of temperature 
variation from a 10-year average. The ad- 
justed unit consumption increased from 


50,000 to 70,000 cu. ft. per meter per 
year during the 10-year period ending 
with 1945. The 1945-50 forecast reflects 
a temporary decline accompanying an 
expected business recession during this 
period. The timing of this decline is of 
course quite uncertain. 


Fig. 5 gives a direct comparison of pre- 
dicted average supply vs. demand for the 
next few years, and clearly shows the 
critical situation facing us. The lower 
solid line is a plotting of total average 
daily firm load derived from the unit fig- 
ures supporting the last two charts 
shown. The upper solid line represents 
total potential load, including industries 
served on an interruptible basis. The 
dotted lines show average available daily 
supply, the lower line being residue oil- 
well gas, and the upper, total, including 
dry gas. Storage gas is not shown, since 
this is a seasonal operation involving an- 
nual replenishment, and hence, with a 
balanced storage cycle, it does not affect 
the average daily supply figures for a 
given year. Observe that about 1949 the 
converging supply and firm demand lines 
intersect, and thereafter we would lack 
natural gas to supply even average firm 
load, with interruptible industrial sales 
entirely eclipsed, as shown. Should the 
firm requirements follow the prewar 
growth trend after 1945, as indicated by 
this extrapolated line, the critical inter- 
section point would be advanced to early 
1948. Beyond the intersection in 1948 or 
1949, the predicted deficiency increases 
quite rapidly, as the supply and demand 
curves are divergent. To date this trend 
has been evidenced by a sharp rise in the 
forced curtailment of industrial load. 
This curtailment increased from about 
2,000,000,000 cu. ft., or 2.5 per cent of 
potential load in 1942, to an estimated 
47,500,000,000 cu. ft., or 48 per cent in 
1946. 

With the recession of petroleum and 
oil-well gas production to prewar levels 
in the near future, followed by the in- 
evitable decline due to depletion, indus- 
trial curtailment will continue to mount 
rapidly, becoming practically complete 
in 1949. In 1950 the local supply ex- 
pected to be available to us will fail to 
meet average firm requirements by 
70,000,000 cu. ft. per day. 

Fig. 6 shows an even gloomier picture 
—the estimated local supply vs. demand 
for peak day conditions, based on mini- 
mal temperatures such as prevailed dur- 
ing the winter of 1936-37. This indicates 
a natural gas deficiency in the winter 
1948-49 of some 276,000,000 cu. ft. per 
day, despite maximum delivery from ex- 
isting underground storage sources. 


In the fall of 1943, after careful study 
of the expected supply vs. demand 
trends, which I have summarized, we 
were reluctantly forced to the conclusion 
that there are within the State no known 
long-lived, dependable and economical 
sources of natural gas that would afford 
a means of augmenting our existing sup- 
ply, and therefore it had become vitally 
necessary that we seek and obtain with- 
out delay a major out-of-state source. 


(Part 2 will be published soon) 
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FIG. 1. Formaldehyde high pressure injection system. 








Use of formaldehyde 


to inhibit corrosion 


By JAMES A. CLAY, JR., Service Engineers, Inc. 


Tue applicability and results of the use 
of formaldehyde as an inhibitor of cor- 
rosion due to hydrogen sulphide satur- 

ated brines have 

been ably presented 
OTS ins recent paper, 

and further expe- 
rience has borne out the first contention, 
namely, when properly applied and 
maintained, formaldehyde injection will 
appreciably reduce hydrogen sulphide 
corrosion of oil field equipment. When 
applying formaldehyde to a corrosive 
well, one should understand that there 
may be factors, or causes, other than 
hydrogen sulphide saturated brines that 
are contributing to the corrosion dam- 
age. There have been several instances 
in which formaldehyde was about to be 
declared a failure when large electroly- 
tic currents were found, and the trouble 
stopped, or greatly reduced, when the 
media carrying those currents were in- 
sulated. 

A discussion of electrolytic currents 
is not within the scope of this paper; 
however, a thorough discussion of this 
subject may be found in the U. S. Bu- 
~ I. “Formaldehyde as an Inhibiter of Corro- 
sion Caused by Hydrogen Sulphide Saturated 


Brines,” P. L. Menaul, Petroleum Technology, 
January, 1946. 


reau of Mines Bulletin No. 233, by R. 
Van A. Mills, published in 1925. Al- 
though Mill’s article is some 20-odd 
years old, the principles and theories in 
it still hold, and it is believed that much 
benefit will be gained by reading it. 
When using formaldehyde, or any 
other liquid chemical, as a corrosion in- 
hibitor, it is the usual practice to inject 
the chemical down the annulus between 
the tubing and the casing of a well, 
allowing the chemical to drop down the 
annulus to the bottom of the well and 
be circulated through the tubing. The 
injection is usually made through one 
of the 2-in. openings in the casinghead. 
In the case of formaldehyde, several dif- 
ferent types of injection systems have 
been tried. Some have succeeded, others 
have failed. Various well hook-ups and 
well conditions require different types of 
systems. The most successful and simple 
systems yet devised may be separated 
into two classes, those for high pressure 
wells and those for low pressure wells. 
For high pressure wells, a lubricator of 
some type has been found very satisfac- 
tory, and two examples of these may be 
seen in Figs. 1 and 2. In Fig. 1 is shown 
a drawing of a small high-pressure lubri- 
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cator to be used on extremely high pres- 
sure wells in conjunction with a wooden 
stand and a drum of chemical. A barrel 
pump may be used in lieu of the stand. 

The operating procedure is to close 
valve No. 1, open valve No. 2, open the 
valve on the drum and drain the desired 
amount into the lubricator, close the 
drum valve and valve No. 2, and then 
open valve No. 1, letting the formalde- 
hyde drain into the well. The lubricator 
is of such length that it will hold just 
the amount to be injected. If a smaller 
amount is to be injected at a later date, 
a smaller nipple can be installed or the 
amount to be injected can be diluted to 
fill the lubricator. The cost of this type 
of system is approximately $75.00 in- 
stalled, including the wooden stand or 
barrel pump. 

In Fig. 2 is shown a tank type lubrica- 
tor equipped with a gauge glass, bleeder, 
and equalizer line. This lubricator is 
made of 14-in. O.D. casing, and it is 48 
in. long, thus, holding approximately 25 
gal. of fluid. The gauge glass is usually 
marked off in one quart intervals to fa- 
cilitate the measurement of the chemical. 
Some trouble has been experienced with 
the plugging of the feeder line and 
equalizer line, when made of 5/16-in. 
O.D. copper tubing, with paraformalde- 
hyde. Paraformaldehyde is a white to 
gray colored substance that may precipi- 
tate from the standard 37 per cent U.S.P. 
solution of formaldehyde when sub- 
jected to temperature below about 80°F., 
or a sudden decrease in temperature, 
even though small. Such deposits may be 
prevented by diluting the U.S.P. solu- 
tion with fresh water, or by using a 
newer type of formaldehyde now on the 
market. The new type of formaldehyde 
is chocolate brown in color and, besides 
having good antifreeze characteristics 
down to minus 10°F., no paraformalde- 
hyde drops out of solution. The solution 
is 25 per cent by weight formaldehyde 
as compared to the standard 37 per cent 
U.S.P. grade. The tank is refilled 
through a plug at the top, the drum be- 
ing left at the well and the fluid trans- 
ferred by means of a barrel pump and a 
short piece of garden hose. The cost of 
this system installed is approximately 
$85.00. 


In Fig. 3 is shown the simplest and 
most economical type of injection sys- 
tem, and is used on wells that have a 
casinghead pressure of less than 50 Ib. 
per sq. in. The system consists of noth- 
ing more than the drum as the container, 
a common barrel pump or grease pump, 
and sufficient 14-in. pipe and connec- 
tions to hook it up to the casinghead 
opening. The procedure then consists of 
nothing more than opening the valve and 
cranking in the desired volume. 


The Permian Basin of West Texas- 
New Mexico, and some parts of Calli- 
fornia, Oklahoma, Kansas, Arkansas, 
Wyoming, and other states, are known to 
have corrosion trouble due either direct- 
ly or indirectly to hydrogen sulphide sat- 
urated brine. Formaldehyde has been 
definitely proved an inhibitor for this 
type of corrosion. Formaldehyde has 
also been used to some extent as an in- 
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FIG. 2. High pressure injection system. 


hibitor in the manufacture of certain 
acids, and will therefore act as an in- 
hibitor against those well fluids that are 
slightly acidic. 

Formaldehyde is a good acid inhibitor 
at low temperature, but its efficiency de- 
creases as the temperature increases. 
For this reason it is not suitable for use 
in wells exhibiting a high bottom hole 
temperature. Corrosion of production 
equipment in sour crude fields is usually 
dormant until water appears in the pro- 
duced fluids; however, the amount of 
water necessary to cause severe corro- 

ion is unknown and corrosion may oc- 

cur when the water produced is neg- 
ligible. The failure of stock tank decks 
in sour areas, in many instances, may 
be attributed to the condensation of 
water vapors on the roof of the tank in 
the presence of hydrogen sulphide, ei- 
ther with or without the presence of 
oxygen. The presence of oxygen usually 
will accelerate the rate of corrosion, al- 
though its presence is not believed abso- 
lutely necessary for corrosion to occur. 
Cases have been brought to the attention 
of the writer where a well was corrosive 
when no electrolytic current could be 
found in the lines connected to the well, 
and when no water was produced. If 
water was produced, it was of the order 
of 1/10 of one per cent, and all the pro- 
duced fluids passed as pipe-line oil. 
From an inspection of the subsurface 
equipment and its pit pattern, it was 
concluded that the attack was primarily 
due to chemical causes and therefore 
must have come from a hydrogen sul- 
phide saturated brine. Consequently, 
there must have been sufficient water or 
water vapor in the well to result in the 
damage. The presence of some water in 
most oil wells is evidenced by a few 
droplets of water hanging to the sub- 
surface equipment when it is pulled 
from a well. In such a case, formalde- 
hyde should be applicable. 

[wo years of experimentation have 
shown that, although formaldehyde may 
not always be 100 per cent effective as 
an inhibitor, it is usually at least 80 per 
cent effective when properly used. In 
many cases, overall pulling expenses 
have been reduced by 75 per cent, the re- 
mainder of the pulling jobs being attri- 
buted to such needs as replacing cups, 
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FIG. 3. Low pressure injection system. 


worn pumps and barrels, sanded up balls 
and seats, etc. It must be kept in mind, 
however, that our present knowledge 
suggests that formaldehyde is good for 
only two types of corrosion, that due to 
hydrogen sulphide saturated brines or 
acids at low temperatures. 

A point that cannot be stressed too 
greatly is that formaldehyde will not 
make damaged equipment whole again, 
and that if the equipment in a well is 
severely corroded, the cost of the treat- 
ment will be wasted. If the equipment in 
a well is in good condition, possibly 
partly damaged by corrosion but not 
very severely, treatment with formalde- 
hyde may prove of benefit for a year or 
perhaps two years, at which time nu- 
merous failures may begin to occur. 
These failures will not be the fault of the 
treatment nor indicate that the formalde- 
hyde is unsuitable. The situation is that 
the equipment has reached the end of 
its useful life due to its fatigue strength 
being reduced by the presence of hydro- 
gen sulphide and/or salt water, and by 
the material actually being overstressed 
at certain locations by stress concentra- 
tion points at places of previous pitting. 
As an example, let us assume that the 
endurance limit of sucker rod steel is 
100,000,000 flexures or stress reversals. 
At 18 strokes per minute the rods should 
last for approximately 10% years in 24- 
hr. daily service. The reduction in the en- 
durance limit because of the presence 
of hydrogen sulphide and/or salt water 
may be of the order of 50 to 80 per cent, 
dividing factor of 2 to 5. Thus, the life 
of the rod string may be reduced to from 
2 to 5 years. The stress concentration fac- 
tor may be as high as 2, which means 
that the load carrying capacity has also 
been reduced by 50 per cent. The most 
benefits, of course, will be derived from 
the treatment of new equipment that 
does not have any pits that could result 
in a stress-concentration point. 

When preparing to treat a well with 
old equipment in it, it is advisable to 
clean the sulphide scale from the old ma- 
terial. Most wells in sour crude areas 
eventually will get a hard, black, brittle 
scale on the rods and tubing. This scale, 
the product of the reaction of the sul- 
phides in the well fluids and the metals 
in the well, consists of the sulphide salts 


of those metals. This scale may form a 
galvanic couple with the metals and 
cause additional corrosion damage to the 
metals and/or accelerate other types of 
corrosion. 

It is believed that formaldehyde reacts 
chemically with the sulphides in the well 
fluids and the product of that reaction 
forms an extremely thin film over the 
subsurface equipment. This film is only 
a few molecules thick, perhaps of the 
order of 1/100,000 of an inch, manifest- 
ing its presence by a light violet or 
bluish tarnish on polished surfaces. It 
will not remove the sulphide scale al- 
ready formed but it will prevent the 
scale from forming on a clean surface. 
As corrosion of the metal under the 
scale will continue for some time, and 
for other reasons stated above, it is ad- 
visable to remove as much scale as pos- 
sible before treatment is begun so that 
the protective film can be formed on the 
metallic surface itself. The scale can be 
removed by the injection of a small 
amount of inhibited 15 per cent hydro- 
chloric acid down the annulus of the 
well while the well is producing. If the 
acid does not completely remove the 
scale it will soften it to such an extent 
that the scale will subsequently slough 
off and be pumped out. As yet no bot- 
tom-hole pumps have been plugged as a 
result of loosened scale; so it has been 
concluded that the particles of scale so 
loosened have sufficient area in propor- 
tion to weight to be carried out by the 
_— fluid velocities found in a pumping 
well. 

Experience has shown that the best re- 
sults from formaldehyde will be ob- 
tained if the following conditions are ob- 
served: 

1. The formaldehyde must be injected 
every day in order to maintain the thin 
protective film. In the case of an ex- 
tremely large water-producing well 
batch treatment twice daily is recom- 
mended. The batch treatment is recom- 
mended over the drip or continuous feed 
type because it is believed that the large 
volume of liquid injected at once, falling 
like a cascading waterfall, uniformly 
coats the inside of the casing and the 
outside of the tubing. Also, more of the 
formaldehyde will reach the bottom of 
the well and be circulated out. 
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the multiple advantages of 


BAASH-ROSS DB UNITIZED BLOCKS 


with any other block and connector arrangement! 











N SPACE SAVINGS ALONE Baash-Ross Unitized Blocks rep- 

resent a far-reaching advancement in portable rig equipment. 
For these Blocks combine in ONE rugged, compact unit both the traveling 
block and the hook or connector for supporting the drill string. 


In the table at left are shown overall measurements 
for typical sizes of Baash-Ross Unitized Blocks. 
Compare these dimensions with any other block and hook 
arrangement of comparable capacity. Only then will 
you see how important are the space savings made 
by Baash-Ross Unitized Blocks — savings that actu- 
ally add extra feet to the working height of your 
portable rigs. By adding more working room to your 
portable derricks, many vital savings are made... 
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FASTER TRIPS Risk of hit- GREATER SAFETY Increased LONGER PIPE Oftenthe 
ting crown is reduced,per- working space means space saving of Unitized 
mitting faster operations, greatersafetyforbothcrew Blockspermitusing longer 
quicker round trips, more and equipment, feweracci- pipelengths, further speed- 
time on bottom. dents, lower drilling costs. ing operations,saving time. 




















Baash-Ross ‘DB’ 
Unitized Block 
with Link Adapter 


these advantages, too! 
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CHOICE of TWOTYPES 
Baash-Ross DB Unitized 
Blocks ore eratabie in 
with Hook Rye 

Link Adopter Unit (lorge _ CnoIcE OF “1 SIZES” 7 
illustration). Both ‘styles Not only are there two basic types of DB Blocks, 
- are free-swiveling...or but each typie js available in choice of 1, 2 or 3 
“ean be instantly locked sheave models with capacities of 30, 65 and 
in any one of 8 different 100 tons, respectively, and each in choice of 
_ positions, Also, both are 20", 24” or 30” sheave diameters...orina | 
spring loaded.. Link Asem sndel wth Li son conti etna? 
Adapter unit is recom- of 30” or 36” diameter sheaves. There's 
ee ee Size for ‘every job —one for your parler 


_. SIMPLER HOOK-UP 
' By eliminating extra ele- 
ments in the hook-up, 
Baosh-Ross Unitized 
Blocks are not only more 
- compact, but also more 
~ streamlined than other 
_. ‘arrangements. Nothing to 
- Catch in’ girts or rigging 
+ means still grecter safety 
fo crew ond equipment, 
faster round trips and 
‘peak operating efficien- 
- cy at all times, 
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2. Wells must be produced daily if 
possible, so that a circulation of formal- 
dehyde occurs each day. 


3. The injection system should be - 


closed if possible to exclude air. Such 
action will aid in the reduction of cor- 
rosion by the elimination of oxygen. 

1. The formaldehyde must reach the 
bottom of the well. When large quanti- 
ties of gas are taken from the casinghead 
this process must be discontinued for a 
few minutes to provide sufficient time for 
the chemical to reach the bottom well 
fluids, so that it will not be blown out 
into the gas line. 

5. When a low pressure well is 
treated, one in which there is so little 


gas present at the casinghead that a flare 
will not burn continuously, precautions 
should be taken to close in the casing- 
head completely, so that the well can- 
not suck air as it pumps down. If clos- 
ing in the casinghead reduces the pro- 
ducing capacity of the well, one of the 
casinghead openings can be equipped 
with a small petcock, or similar device, 
through which the excessive pressure 


may be bled off. 


6. Periodic checks of the hydrogen 
sulphide content of the produced water, 
and of the efficiency of any insulation 
material used, should be made to make 
sure that the proper operating condi- 
tions are maintained. 











For nearly every application where 
the load is radial you'll find an 
AMERICAN RADIAL ROLLER BEARING 
to meet your requirements. Engineered 
to exacting standards, precision test- 
ed, specially designed for smooth, 
reliable operation under tremendous 
loads, AMERICAN RADIAL ROLLER 
BEARINGS function flawlessly in the 
heaviest equipment built and under 
the most rigorous operating condi- 
tions encountered in any industry. 


AMERICAN RADIAL ROLLER BEARINGS 
come in 5 styles, 4 S.A.E. series and 
85 sizes. Special designs to order are 
also available. Our engineers will co- 
operate with your own technical staff 
on all your roller bearing problems. 


AMERICAN ROLLER BEARING CO. 


PITTSBURGH, PENNSYLVANIA 


Pacific Coast Office: 
1718 S. Flower St., Los Angeles, California 


AMERICAN 


AMERICAN 
Mea Lug ROLLER BEARINGS 


114 


































7. When treating a well with old 
equipment in it, first remove the sul- 
phide scales. 


When handling and administering 
formaldehyde certain precautions should 
be taken in order to protect personnel 
and to obtain the best results. Formalde- 
hyde is a toxic chemical whose fumes 
are irritating to the membranes of the 
eyes, nose, and throat. Moreover, the 
liquid will act as a minor skin irritant 
to some people. The fumes should be 
avoided as much as possible. Any am- 
moniated hand-cleansing cream will 
counteract the effects of formaldehyde 
should the liquid come in contact with 
the skin. The cream should be applied 
immediately after contact, for it will 
have less effect if it is applied at some 
luter period. The application of quan- 
tities of fresh water will alleviate the 
stinging sensation of the eyes when they 
are irritated by the fumes. 


Formaldehyde is sold in steel drums, 
either plastic or rubber lined, which con- 
tain a net weight of 475 lb. of formalde- 
hyde solution, equivalent to approxi- 
mately 52 gal. The standard solution is 
37 per cent formaldehyde by weight, 
40 per cent by volume, the remainder 
being fresh water and about 10 to 14 per 
cent methanol to prevent freezing. An- 
other solution, 25 per cent by weight, 
is available that will eliminate the for- 
mation of paraformaldehyde, even to a 
temperature as low as minus 10°F. 


The amount of formaldehyde to use 
must be scientifically determined for 
each well. It varies according to the 
amount of surface area of equipment to 
be covered by the protective film, usually 
a function of the total depth of the well; 
the dilution effect of the produced fluids, 
a function of the amount of water pro- 
duced; and the severity of the corrosion, 
a function of the amount of hydrogen 
sulphide dissolved in the water or the 
acidic characteristics of the water. There 


are no tests known to the writer by 


which the precise optimum rate of in- 
jection can be determined. The amount 
initially recommended is based on past 
experience and a correlation with the 
conditions met in other wells. Subse- 
quent inspection of the subsurface equip- 
ment sometime after injection has been 
started will indicate the efficiency of the 
treatment. Treatment the first day may 
vary from 2 to 5 gal. During the next 60 
to 120 days, a treatment of from 2 to 4 
quarts per 100 bbl. of water produced is 
used, after which regular treatments of 
smaller amounts prove satisfactory. The 
purpose of the large initial treatment is 
to saturate the well fluids and equipment 
as quickly as possible. If only one quart 
per day is to be injected, it is recom- 
mended that the chemical as received be 
diluted about 50 per cent with fresh 
water, so that sufficient volume will be 
injected at one time to insure most of the 
chemical reaching the bottom of the 
well. No damage occurs through the use 
of an excessive amount of formaldehyde, 
but such action of course results in an 
additional expenditure with no addition- 
al benefits. 

kk x 
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Inclinometer 
versus 


Mechanically operated instruments 








6 WAYS OF 
USING THE E-C 


1. On Measuring Line. 





2. On Sand Line. 


3. As a Go-Devil and re- 
covered when changing 
bit. 


4. As a Go-Devil and 


picked up with a core- 





barrel overshot. 


5. Run in with a core-bar- 
rel overshot when pick- 


ing up a core. 


6. Run inside of bailer in 
cable tool drilling. 










Many cases have been brought to our attention 
where records made by mechanically operated 
instruments showed much greater deviation than 


that which actually existed. 


When the E-C Inclinometer was brought on the job 
the deviation was actually found to be within the 2° 


limit. 


The answer lies in the fact that in mechanically oper- 


ated instruments, it is possible to make a record before 





the plumb bob comes to a standstill. In the case of the 
E-C Inclinometer, no record is possible unless the plumb 


bob is at rest. 


So—there’s no uncertainty—no new runs necessary— 
no time lost. That’s why operators everywhere are turn- 
ing to the E-C. 

















SPERRY-SUN WELL SURVEYING COMPANY 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, Falfurrias, Marshall, Odessa, Texas; 
Lafayette, La.; Long Beach, Bakersfield, Calif.; Oklahoma City, Okla.; Casper, Wyo. 
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Spheres and spheroids replace the 

more common cylinders when it 

comes to pressure storage of buty- 
lene, isobutane and propylene. 





Alkylation and polymerization” 


Analysis of effect on refinery 


earnings of the two processes 


As alkylation and catalytic polymeriza- Normal butane can be catalytically converted into isobutane simply and relatively 
tion, the two foremost processes for inexpensively in butane isomerization units such as the one pictured below. 
manufacture of high octane gasoline 
from what would otherwise be refinery 
fuel, are competitive with one another, 
they have naturally been the subject of 
letailed study by our engineers and 
ynomists. At this time when refineries 
ill over the country are being modern- 
ed, we hope our findings will be of 
ome assistance to refiners in gauging 
their own octane position. 


Generally speaking, both processes 
similar in that the raw materials 
harged are light refinery gases that 
ire high in octane rating but so volatile 
that, because of vapor pressure specifica- 
tions, only a portion of the amounts 
ivailable at most refineries can be 
blended directly into motor gasoline. 
\fter chemically uniting pairs of these 
cht molecules through either alkylation 
or polymerization, however, the new high 
ne products produced boil within 





*First published in The Kellogram, No. 4, 
issued by The M. W. Kellogg Company. 
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Carefully kept records of Petreco Desalter in- 
stallations disclose that, with practically every 
Petreco installation, the refinery charge has been 
increased. Such increases have been from 10 to 
200 percent over the pre-desalting average. In 
one Oklahoma refinery, before desalters were 
installed, 8500 barrels were charged per day on 
runs averaging 40 days. As soon as the Petreco 
desalters went into action the runs were increased 
to over 170 days and the average daily charge 
jumped to 9500 barrels ...and this is just one 
example of operational savings resulting from a 
Petreco Desalter installation. Petreco engineers 
have many such examples in their records of 


) desalter performance. Discuss desalting with a 
, Petreco engineer—the facts he can give you may 
A lead to lowered operating costs. 


PETROLEUM RECTIFYING COMPANY 
5121 WAySsIDE DRIVE, HOUSTON 1, TEXAS 
648 EDISON BUILDING, TOLEDO 4, OHIO 
530 West SIXTH STREET, LOS ANGELES 14, CALIF. 


toni %, 
Q ‘“ Fi 
tte - 
s tl - 


DESALTING x ELECTRICAL PROCESS x DEHYDRATING 
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the gasoline range and can be added in 
any proportion to refinery gasoline to 
increase its quantity and quality. 

Therefore, a major advantage of both 
processes is that they substantially in- 
crease refinery gasoline output at the 
expense of fuel gas constituents. A sec- 
ond and equally important advantage 
is that the product from alkylation and 
polymerization has a CFR-M “blending” 
octane rating well over 90 and can be 
used for blending purposes to upgrade 
the refinery base stock gasoline. Both 
factors must be considered when the 
value of these processes is estimated. 


@ Refining area influences process 
economics. Based on operating plants 
in existence today and disregarding fac- 
tors of initial investment and deprecia- 
tion, three general conclusions may be 
drawn from our studies of alkylation and 
polymerization unit operation: 


First, currently, polymerization is the 
more profitable of the two in the Chicago 
and East Coast refining areas. 


Second, alkylation has a slight edge 
in the Gulf Coast and Mid-Continent re- 
fining areas where extraneous isobutane 
is available at low cost. 


Third, the value of alkylation will as- 
sume more attractive proportions in all 
areas as the octane rating of motor fuel 
increases. 

In arriving at these conclusions the 
factors of relative yields, availability of 
raw materials, relative operating costs 


and relative manufacturing costs were 
evaluated. 





FIG. 1 In these slender gas recovery towers, 
. ‘j ° li ht t 1 fi th Ik 1 aad 
Direct Operating Cost ee 
(Including Labor and Supervision, Utilities, 
Chemicals, Maintenance and Royalties) 


tion and polymerization processes are 
separated from the gas stream. 


@ Alkylation slightly more efficient 
from yields basis. Taking as a base the 
production of 1000 bbl. per day of alky- 
late and polymer, the following table 


c shows the kind and amount of raw ma- 
= Alkylation terials needed: 
8 1000 BPD Unit 








Alkylation and catalytic polymerization 
yields. 





To produce | To produce 
1000 bbl. per | 1000 bbl. per 
day of day of 
alkylate polymer 





Butylene, bbl. per day...... 585 * 775 
—— rl per yd ee 673 eit 

Catalytic Polymerization Propylene, bbl. per day..... ce 
1000 BPD Unit ~ Total feed, bbl. per day..... 1258 1292 











Operating Cost - Cents per 





at 
i 


( 
~ 


Although alkylation appears to enjoy 
a slight superiority from a yield stand- 
point, these figures as applied to re- 
fineries in various sections of the coun- 
try must be tempered by the availability 
of raw materials in the areas concerned. 


Dire 





@ Raw materials a major factor in 
determining relative value of processes. 
0 0.50 1.00 1.50 2.00 For example, in the Gulf Coast and — 
Continent areas there exists an abun- 

Fuel Vater ~ Raters ger Servet dance of low cost natural gas and also 
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The Man in the Field KNOWS 





when Pre-Fabricated Piping is Right 








Men in the field who erect piping know when shop 
fabrication is well done . .. they know if the sub- 
assemblies fit correctly, line up easily and have all field 
welds or flanged joints in accessible positions. When 


this is the case, the erecting job is easier ... saves 

both time and money. 

Midwest has a Construction Department which has 

erected piping of all kinds for 46 years. The critical MIDWEST PIPING QUALITY 
attitude of this department is the best stimulant to 
our four pipe-fabricating plants. The Construction 


Department also frequently contributes useful and 
practical suggestions for improving pipe fabrication. 





This situation has a powerful effect in keeping the 
whole organization alert ... and in encouraging con- 
tinuous improvement. It is one of many reasons why 
you get the best when you buy Midwest Pre-Fabricated 
Piping . . . either as materials furnished or piping 
completely installed. 





MAIN OFFICE: 1450 SOUTH SECOND ST., ST. LOUIS 4, MO. 


Plants: St. Louis, Passaic, Los Angeles and South Boston @ Sales Offices: New York 7—30 Church St. 
e Chicago 3—645 Marquette Bldg. ¢ Los Angeles 33 —520 Anderson St. « Houston 2—229 Shell 
Bldg. ¢ Tulsa 3—533 Mayo Bldg. « Atlanta 3—Red Rock Bldg. ¢ South Boston 27 —426 First St. 
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Butylene Value- 
~ Cents per Gallon or 
—Fuel Oil Equivalent 


foe) 


< 


0 1.00 2.00, 


Fuel Value - Dollars per Barrel 


Method of Utilizing Above Graph 

As Example A, when fuel is worth 
60 cents per barrel and butylene and 
isobutane are valued at their F.O.E., 
the manufacturing cost of alkylate is 
3.4 cents per gallon. 

As Example B, when fuel is worth 
$1.60 per barrel, butylene 4 cents per 
gallon and isobutane 4 cents per gal- 
lon, the manufacturing cost of alky- 
late is 8 cents per gallon. 
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MANUFACTURING COST FOR 1000 BBL. PER DAY ALKYLATION UNIT 


— Example A 


F.O.E. 
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FIG. 2 


Isobutane Value - Cents per Gallon or 
Fuel Oil Equivalent 
6¢ 


2¢ 4¢ 


“Example B 
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MANUFACTURING COST FOR 1000 BBL. PER DAY CATALYTIC POLYMERIZATION UNIT 





Alkylate Manufacturing Cost - Cents per Gallon 


Method of Utilizing Graph Below 

As Example A, when fuel is worth 
60 cents per barrel and propylene 
and butylene are each assigned their 
F.O.E., the manufacturing cost for 
polymer is 2.65 cents per gallon. 

As Example B. when fuel is worth 
$1.60 per barrel, propylene its F.O.E., 
and butylene 4 cents per gallon, the 
manufacturing cost for polymer is 6 
cents per gallon. 


Note: The heavy lines represent the. 
Fuel Oil Equivalent (F.O.E.) of buty- 
lene and isobutane and are employed 


when their only alternate use would 
be as fuel. 


Butylene Value - Cents per Gallon or Fuel Oil Equivalent 
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Polymer Manufacturing Cost - Cents per Gallon. 
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A postwar fluid catalytic-cracking 
unit—center of refinery operations 
at a Midwest plant. For its most prof- 
itable operation, the gaseous by- 
products should be farther proc- 
essed into additional gasoline. 


casinghead gasoline for vapor pressure 
blending. As a result, refineries in these 
areas generally have available or can 
purchase a supply of isobutane at rela- 
_ tively low cost that can be processed 
with their normal excess of refinery B- 
B’s (butanes and butylenes). 

On the other hand. refineries in the 
Chicago and Eastern Seaboard areas 
generally do not have economical out- 
side sources of natural gas or casing- 
head gasoline and must therefore rely 
on their own propylene and excess B-B’s 
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Economic study of alkylation vs. catalytic polymerization in representative areas. 


TABLE 1 


(Operation for 80 CFR-M gasoline.) 





Fixed amount of refinery etaiene available; 
isobutane purchased for alkylation 


Fixed amount of total B-B 
— isobutane sepa- 
rated for alkylation 
























































Case 1 Case 2 Case 3 Case 4 _ Case 5 
Mid-Continent | Gulf Coast | Gulf Coast | Gulf Coast | Chicago or East 
area area area area Coast area 
Value of isobutane, oe Sears 2.5 3.0 1.0 F.O.E. F.O.F. 
Value of refinery fuel (F.O.E.) ne per 
Be i aic hae iinsa a ebanaenececuess 0.50 0.60 0.60 0.60 1.92 
Alkylation route 
Feed stock 
“— _ of refinery butylene, bbl. 
Sie cnntat a On ecmincnsinuieuh® 775 775 775 585 585 
Iso - bran SU PINOT iis ccsiwsaenees 891 891 891 73 673 
A le SUTIN 9,5 is. cirracccdcsc.co:4eainia 1666 1666 1666 1258 1258 
Alkyl ate production, bbl. per day......... 1325 1325 1325 1000 1000 
Value of alkylate 
Value of 80 CFR-M motor gasoline, 
eae eee 6.50 6.75 6.75 6.75 7.75 
Lead credit for alkylate, cents per gal... 1.00 1.00 1.00 1.00 1.00 
Total, cents per gal..........20.ccee0- 7.50 7.75 7.75 7.75 8.75 
Manufacturing cost*, cents per gal........ 4.20 4.80 3.40 3.40 7.00 
Net return on alkylation, cents per gal.... 3.30 2.95 4.35 4.35 1.75 
Net return on alkylation, dollars per day. . 1836 1642 2421 1827 735 
Polymerization route 
Feed stock 
Fixed excess of refinery butylene, bbl. 
I Aig ch awakes sarucue Gaia 775 775 775 1258 1258 
Propy oa from fuel gas, bbl. per day. . 517 517 517 838 838 
Ce Se EE 1292 1292 1292 2096 2096 
Polymer production, bbl. per day.. 1000 1000 1000 1620 1620 
Value of polymer 

Value of 80 CFR-M motor gasoline, 

eran 6.50 6.75 6.75 6.75 7.75 

Lead credit for polymer, cents per gal... 0.70 0.70 0.70 0.70 0.70 

Total, cents per gal Sno RecN re 7.20 7.45 7.45 7.45 8.45 
Manufacturing cost*, cents per gal........ 2.40 2.65 2.65 2.65 5.65 
Net return on polymerization, cents per gal. 4.80 4.80 4.80 4.80 2.80 
Net return on polymerization, dollars per 

PE onic bnels sachinakasiass ceswamesacoal 2016 2016 2016 3266 1905 

*Exclusive of depreciation and feed preparation charges. 
TABLE 2 


Economic study of alkylation vs. catalytic polymerization in representative areas. 


(Operation for 85 CFR-M motor gasoline.) 








FOOTNOTES FOR TABLES 1 AND 2 


1. The value of 80 or 856 CFR-M gasoline was 
placed at the average current figure for reg- 
ular and premium gasoline respectively in the 


refining area concerned. 


2. The lead credit for alkylate and polymer rep- 
resents the added value above gasoline of these 
products in lowering the consumption nd 
tetraethyl For the 80 octane 
refinery base stock was assumed to be 12.5 
CFR-M clear octane, which could be brought 
up to 80 octane by the addition of 1.5 ec. TEL 
per gal. For the alternate 85-octane chart the 
refinery base stock was assumed to be 76 oc- 
tane, which could be upgraded to 85 octane by 
addition of 2.5 cc. TEL. A blending octane of 
93 CFR-M was assumed for both alkylate and 
polymer in determining their lead credits. 


3. The total value of alkylate and polymer was 
taken as the sum of its value as 80 or 85-oc- 
tane gasoline plus its lead credit. 


4. In utilizing the correlation graphs to obtain 
manufacturing costs, 

(a) ag value of isobutane adopted was either 

ts F.O.E. or an arbitrary value that 

ie permit economical manufacturer of 

alkylate. When an arbitrary value was as- 

sumed, it was based upon the availability 

of casinghead gasoline with associated 

butanes. 

(b) Fuel value was placed at the lowest cost 

of fuel encountered in the area concerned. 

(c) Butylenes and propylene were both con- 

sidered as excess and computed at their 


eV Lee 








(above those used for vapor pressure 
blending) as the raw materials for 
processing into additional gasoline. The 
high cost of extraneous butanes in these 
areas tends to make their use as feed 
stock for alkylation economically un- 
attractive. 


@ Gulf Coast refinery can produce 
more alkylate than polymer. Utilizing 
the original feed figures of the yields 
table, consider first a Gulf Coast refinery 
that daily produces 775 bbl. of B-B’s in 
excess of the amount that can be blended 
into refinery gasoline. With such an 
excess, the total B-B pool would nor- 
mally be of such size that the 775 bbl. 



























































Fixed amount of refinery butylene available; | Fixed amount of total B-B could be recovered entirely as butylenes. 
isobutane purchased for alkylation er The following table shows what can be 
a accomplished with this excess by alkyla- 
Case 1 Case 2 Case 3 Case 4 5 i a Se 
Mid-Continent | Gulf Coast | Gulf Cosst | Gulf Coast | Chicago or East tion and by polymerization: 
area area area area Coast area 
Value of leshutane, cents per gal.......... 2.5 3.0 1.0 F.0.E. F.0.E. . ‘. 
Value o of refinery fuel, (F. ae i toilars per Comparative yields with 775 bbl. per 
a sieeeseeeseetegececeeeeesereeees 0.50 0.60 0.60 0.60 1,92 day excess butylenes avaliiebie. 
esd . Alkylation route 
eed stoc e 
Fixed excess of refinery butylene, bbl. Alkylation, Polymeri- 
sce tiii a eta tartomenacs abl 775 775 775 585 585 bbl. per day | zation, — 
sobutane, bbl. per day............... 891 891 891 673 673 bbl. per day 
Total, bbl. per day.............0.0005 1666 1666 1666 1258 1258 Feed . a 
Alkylate production, bbl. per day......... 1325 1325 1325 1000 1000 Butylenes (from refinery). 75 775 
Value of alkylate Isobutane (purchased) . 891 eens 
Value of 85 CFR-M motor gasoline, - . _ Propylene (from refinery). . sees 517 
ee SY Re ee rne a oon. 7.50 75 75 ‘ 8.75 aaa pray 
Lead credit for alkylate, cents per gal... 115 1.15 1.15 1.15 1.15 Total............ 2.20006 1666 1292 
Total, cents per gal.............2..005 8.65 8.90 8.90 8.90 9.90 Yield. .........eeeeeeeeees 1325 1000 
Manufacturing cost*, cents per gal........ , 4.20 4.80 3.40 3.40 7.00 = 7 
Net return on alkylation, cents per gal.... 4.45 4.10 5.50 5.50 2.90 
Net return on alkylation, dollars per day... 2476 2282 3061 2310 1218 Vi Pe alkylati 891 bbl 
i ae ia the ylation route, . per 
uma day of low cost isobutane may be pur- 
Fixed excess of refinery butylene, bbl. hased and 1 bl. of alkylate pro- 
PMN cL akictcbebatneeeceuasanneat 775 775 775 1258 1258 4d = = 329 = f rd P ll 
Pespiene from fuel gas, bbl. per day... 517 517 517 838 838 _ : — : Pe 0% uct to se 
Total, bbl. per day.............ceeee. 1292 1292 1292 6 = _ an via the polymerization 
Polymer production, bbl. per day......... 1000 1000 1000 1620 1620 _— : eo 
alue Of polymer rizatio u rea on 
Value of 85 CFR-M motor gasoline, o _ a * nd eS © rd 
cents per gal........s.ceeeeeseseees 7.50 7.75 7.75 7.75 8.75 astern Seaboard. As a second ex- 
Lead credit for polymer, cents per gal... 0.35 0.35 0.35 0.35 0.35 ample and again referring to the original 
J Total, cents per gal........... gue 7.85 8.10 8. 19 8. 19 9.10 yields table, consider an East Coast or 
snufacturing cost*, cents per gal........ . x : E A 3 i is 
Net return on ————_ cents per gal. 5.45 5.45 5.45 5.45 3.45 Chicago area refinery with a B B excess 
Net return on polymerization, dollars per pool of 1258 bbl. per day, which may 
day.. ec eceseseseseceses Occcecsces 2289 2289 2289 3708 2348 be recovered either entirely as butylene, 





“Exclusive of depreciation and feed preparation charges. 
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or partly as butylene and partly as iso- 
butane: 
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FLOW METERS 


Electrical Remote Reading Type 


Republic electrical type flow 
meters are available for 
measuring the flow of all 
types of liquids and gases. 
Meter bodies are built for 
metering fluids at line pres 
sures up to 10,000 lb. pert 
sq. in. and for all ranges of 
differential pressure. The 
reading instruments — indica- 


tor, recorder and integrator— 





are of the remote reading 
type. 
WRITE FOR DATA BOOK No. 701 


PNEUMATIC TRANSMITTERS 


Operating On The Force-Balance Principle 


Republic pneumatic transmitters ate devices for con- 
yerting process variables, such as flow, liquid level, 
pressure OF liquid density, 


vary proportionally with the process variables. These air 


into air pressures whic 
pressures can be used as the measuring impulse for the 
actuation of an automatic controller or 4 direct reading 
recorder. 


WRITE FOR DATA BOOK No. 1000 


BOILER METERS 


Record Steam Flow-Air Flow 


The Republic Boiler Meter 
records simultaneously on 
one chart the steam flow 
from the boiler and the rate 
of air flow to the furnace for 
The air flow 
pen is adjusted to record 


combustion. 


coincident with the steam 
flow pen when the furnace 
is receiving the proper 
amount of ait for maximum 
combustion efficiency- 


WRITE FOR BULLETIN No. 420 








THE | | 
PETROLEUM ENGINEER, November 
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RECORDING TH RMOMETERS 
Republic thermometers are available for recording | 
temperature of flue gas, temperatures in vats OF tanks 


either open oF closed and under pressure. For unusua 


~ 


WRITE FOR DATA BOOK No. 210 


REGULATORS 


pressure —Flow—speed—Level— Ratio was 


Republic hydraulic or 
pneumatic type regulators 

are supplied for the auto- Tim ea ’ 
matic control of pressure, to: 
rate of low, speed of 
rotation, level of 4 liquid 
or the proportioning ° ‘ 
two pressures, flows, etc., 
in a fixed ratio by me- 
chanically operating 4 
valve, damper, rheostat Or 
various types of variable 
speed transmissions. 


WRITE FOR DATA BOOK No. $-13 









COMBUSTION CONTROL 


For All Sizes and Types of Boilers 
¢ (eS 8 







Republic automatic com 
bustion control is available 
for all sizes of boilers, all 
types of fuel firing, all load 
conditions and any arrange- 
ment of draft equipment. It 
maintains constant steam | 
pressure, highest combus- | 
tion efficiency, desired load 
division, constant furnace 
draft. 


“pp Ail Me 


WRITE FOR DATA BOOK No. S-21 


DRAFT AND PRESSURE 
INSTRUMENTS 


For indicating and recording drafts, pressures and dif- 
i Republic dry-bellows type indicators and 

recorders are supplied for all ranges encountered in 

furnace operation, in any desired combination. 


WRITE FOR BULLETIN No. 802. 




















The alkylation unit of a modern, 
Gulf Coast refinery. Its product, pre- 
viously earmarked for aviation gaso- 
line, is now utilized for upgrading 
motor fuel. Alkylate has an excep- 
tional octane blending value. 


Comparative yields with 1258 bbl. per 
day excess B-B’s available. 


ieee eae 
Alkylation, | Polymeri- 
bbl. per day zation, 
bbl. per day 


m refinery 585\ 15 1258 
from refinery) 673) 1258 ay 
m refinery) x 838 
1258 2096 

1000 1620 








refinery, unable to purchase eco- 
, cally extraneous butanes, can pro- 
duce only 1000 bbl. per day of alkylate; 
polymerization, by utilizing 838 
day of propylene from the fuel 
m, 1620 bbl. per day of polymer 

Cal obtained. 
@ Operating costs higher for alkyla- 
tion than for polymerization. Of course 
yield comparisons must be considered 
th operating and raw material costs 
ny economic conclusions can be 
draw lhe general costs of catalyst. 
labor, maintenance, and roy- 
alti re approximately 30 per cent 
higher for alkylation than for polymeri- 
nat In addition to this fairly constant 
tial there is a wide variation in 
th sunt of utilities consumed by each 
process. Because of the nature of the 
proce ilkylation requires refrigeration 
and a fairly high degree of gas recycling, 
whe polymerization is essentially a 
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Se ae meas Wemcanteeicr . 


7) re ee 
6 LSE 





once-through catalytic operation requir- 
ing less pump and motor capacity. As 
the cost of all utilities stems directly 
from the cost of fuel, it follows that the 
direct operating cost for either process 
(exclusive of depreciation) can be cor 
related with the value of fuel oil. The 
graph, Fig. 1, shows the operating costs 
for alkylation and polymerization as a 
function of fuel value. 


It is apparent that alkylation direct 
operating costs are substantially higher 
than polymerization costs and that the 
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differential between the two processes in- 
creases with increasing cost of fuel. 

@ Direct manufacturing cost depends 
en three variables. Direct manufactur- 
ing cost (the sum of direct operating cost 
and the cost of raw materials) is the 
factor that finally determines the relative 
desirability of processing methods. Hav- 
ing reviewed operating costs for the two 
processes there remains the factor of 
raw material costs. 

Although propylene may be used as 
the starting material for a host of chemi- 
cal compounds, generally speaking, in 
the average refinery (unless it is polym- 
erized) it is burned as fuel and so may 
be considered at its fuel oil equivalent 
value (that is, its relative value as a 
fuel compared to liquid fuel oil). A por- 
tion of the refinery B-B’s assume the 
value of the gasoline into which they are 
blended but excess B-B’s, including iso- 
butane and butylene, are of value only 
as fuel unless further processed or sold. 
Replacement costs of extraneous butanes 
sometimes determine the value of isobu- 
tane and butylene in a given refinery 
situation. 

Direct manufacturing cost then be- 
comes primarily a function of three var- 
iables—the value of fuel, the value of 
isobutane, and the value of butylene. 

@ Simple calculating method for 
quick estimation of manufacturing 
cost. Because of this triple dependency 
the estimation of manufacturing costs 
is ordinarily a time-consuming statistical 


Reaction and recovery towers of a 
catalytic polymerization unit at a 
Midwest refinery. The feed gases 
(buytlene and propylene) are passed 
over a solid catalyst to form a poly- 
mer with slightly lower octane blend- 
ing value than alkylate. 
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FORTHE HOME 


MERCOID SENSATHERM 
THE THERMOSTAT OF 
BEAUTY, MECHANICAL 
PERFECTION AND IDEAL 
LIVING RGOM COMFORT 
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MERCOID PRESSURE AND Be: 
if) [TEMPERATURE CONTROLS fe 
ies! HAVE A \WIDE RANGE OF Big: 
tee! INDUSTRIAL APPLICATIONS 





* MERCOID C@NTROLS ARE EQUIPPED WITH * HH 
H} SEALED MERCURY CONTACT SWITCHES u 
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Catalog sent upon request 


THE MERCOID CORPORATION 
4203 W. Belmont Avenue, Chicago, Ill. 























FOR INDUSTRY 


task, but by converting the results ob- 
tained at a large number of operating 
units to a multi-component nomograph, 
Kellogg economists have simplified this 
calculation considerably. A brief appli- 
cation of price structure to the two 
charts in Fig. 2 is all that is necessary to 
determine manufacturing costs for alky- 
lation and polymerization. Although 
these graphs have the common limita- 
tion of all generalizations in that they 
do not eliminate the necessity for de- 
tailed, individual refinery economic 
analyses, it is felt that they provide good 
approximations of manufacturing costs 
under a wide variety of conditions. They 
have been prepared so that almost any 
refiner in this country can apply his 
own price structure and so determine 
manufacturing costs in his area for the 
alkylation and polymeriaztion processes. 
@ Five-refinery economic study for 
89 and 85-octane gasoline production. 
To complete the appraisal, we have ap- 
plied this method of computing manu- 
facturing costs for alkylation and poly- 
merization to five hypothetical but repre- 
sentative refineries in this country. Two 
economic studies have been prepared— 
one based on operation for 80 CFR-M 
motor gasoline and the other for 85 CFR- 
M motor gasoline. The data are sum- 
marized in Tables 1 and 2 and reflect 
the conditions prevailing in operating 
units today. 

At the 80-octane level it is apparent 
that the economic advantage of either 
process rests with the cost of isobutane. 
Only in Case 3 (the Gulf Coast), where 
isobutane is assumed to be available at 1 
cent per gal., does alkylation appear the 
more attractive step economically. In 
Cases 1 and 2, a higher price for extra- 
neous butanes shifts the advantage of 
polymerization. 

In Cases 4 and 5 where extraneous 
butanes are normally not available, the 
economic advantage of polymerization 
over alkylation is unmistakable. 

The studies show, however, that at the 
85-octane level, the relative returns from 
alkylation are substantially greater in 
every case than they were at the 80-oc- 
tane level]. For instance even at the 3-cent 
isobutane cost of Case 2, the net return 
on alkylation is almost equal to that of 
polymerization ($2282 vs $2289). And 
at the l-cent isobutane level alkylation 
yields an annual net return of 33 per 
cent or $280,000 more than polymeriza- 
tion. If octane quality above 85 were re- 
quired, alkylation would continue to 
show an increasingly favorable monetary 
differential over polymerization. 

By increasing gasoline yields, alkyla- 
tion and polymerization both conform 
admirably to the refining industry’s own 
desire to conserve petroleum. In addi- 
tion, both are well adapted to meet the 
future challenge of higher octane motor 
fuel; however, the commercial applica- 
tion of any process, regardless of im- 
proved results, must be justified on an 
economic basis. If the above discussion 
has served to throw a little light on the 
relative economics of these two processes 
in present-day refining, then its purpose 
will have been realized. kk *& 
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for 
PETROLEUM PRODUCTS 


Write for ss 
Bulletin A 
102— 
Pumps for the 
Petroleum 
Industry 


It will tell you why 
BLACKMER ROTARIES 
are SELF-ADJUSTING FOR WEAR 


GATHERING PUMPS 
REFINERY PUMPS 
BULK STATION AND 


TRUCK PUMPS 
HAND PUMPS 
m8 SUCTION LINE 
os STRAINERS 
Capacities to 750 GPM. 
Pressures to 500 psi. 


BLACKMER PUMP COMPANY 
1930 Century Ave., Grand Rapids 9, Mich. 


SERVING THE PETROLEUM 
INDUSTRY FOR 40 YEARS 


... HEARD 
ABOUT THAT 


“COMPLETE 
PACKAGE“ 
REFINERY ? 


SEE PAGE 40 





129 




















A smart pipe vise 


where you need it 


TRISTAND 


and workbench ; 











@ it makes sense that this efficient Tristand, practi- 
cally a portable workbench, becomes more popular 
by the month. Hinged legs fold in for easy carrying 

mo | to the job. It sets up solid against tip- 
ping. Ample room on top, slots for 
4 tools, a pipe rest and three handy pipe 


benders . . . remarkably convenient. 
Comes with chain or yoke pipe vise, 
LonGrip jaws easy on polished pipe. 
Strong malleable construction, years 
of easier pipe work. Ask your Supply 
House for the rimaip Tristand. 





Tristand 
ade also with 
yoke vise. 


Millions of RIFAAID 


Tools in use 





Wore 


i oe 


4% 4% 
Rien I’ to 2’ pipe 
with this No. IR poster 


RikkIb 





Has the famous RIFAID 
quick-setting workholder 


@ This improved No. 1R gives you pipe threading 
speed and convenience you’re not 
used to finding in a 1” to 2” poster 
die stock. Mistake-proof workholder 
sets to size quickly, only 1 screw to 
tighten on pipe... no bushings to 
bother with. Direct action thread- 
ing, no wobble — full-floating posts 
only taper threads. Fast smooth- 
threading alloy or high-speed steel 
dies, rugged steel-and-malleable 
construction for long use. Popular 
price —ask your Supply House. 





It stands up anywhere 
on its own feet. 


The Ridge Tool Company 
Elyria, Ohio, U.S. A. 





BRB EY KK . 6 " BER a RR RS ah ata 
eS Saks Su. Pn CRE ace x SPS ag 
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P 061. 


General purpose calculator 


By W. F. MARTIN, Texoma Natural Gas Company 


PROBLEM | Tue calculator illustrated herewith is constructed to 

give direct readings of fractions, square roots, and 

logarithms, as well as anti-logarithms. It is also a cir- 

cular multiplication table. To multiply by a figure of 

numerous digits, it is necessary to 

Batti pick off the amounts for each digit 

of the multiplier and add them. In 

this respect, it is not as handy as a slide rule of an 
alignment chart, but in other respects it is superior. 


The device is equipped with a transparent arm pivoted 
















PROBLEM 3 


which are necessary identifications for circular columns, 
such as 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10; square root scale 
for odd digits; square root scale for even digits, and 
logarithms. 

A handy device from which to obtain anti-logarithms 
is something that is badly needed, and I believe this de- 
vice fulfills such need. In designing special charts, log- 
garithms are used extensively. It is not difficult to refer 
to a table for a logarithm, but such table is not handy 
for an anti-logarithm. 

PROBLEM 2 Examples follow : 
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PROBLEM 4 % would simply drop down to the “3” 
column and read the answer. One 
movement of the arm solves the prob- 
lem. 

Problem No. 2: We require the 
square root of 5.4. Step 1: Place C/L 
of arm on 54 in the “10” column. Step 
2: Read square root in the “Sq. Rt. 
Odd Digits” column. This is 2.324. 

Problem No. 3: We require the 
square root of 54. Step 1: Place C/L 
of arm on 54 in the “10” column. Step 
2: Read square root in the “Sq. Rt. 
Even Digits” column. This is 7.35. 

Many people have occasion to use 
square roots who are not familiar with 
logarithms, hence the square root 
scales, 


Problem No. 4: We require 540-*. 
Step 1: Place C/L of arm on 54 in the 
“10°” column. Step 2: Read log. man- 
tissa in the “Logarithm” column. This 
is 0.7324. The characteristic is 2. Log. 
of 540 is 2.7324. Step 3: Place C/L of 
arm on 7324 in the “10” column. Step 
4: Read 0.6 & 0.7324 in the “6” col- 
umn. This is 0.4395. The characteristic 
of 2 multiplied by 0.6 is. 1.2. 1.2 plus 
0.4305 is 1.6395. Step 5: Place C/L 
of arm on 6395 in the “Logarithm” 
column. Step 6: Read anti-log. in the 
“10” column. This is 4360. As the 
characteristic is ], our answer is 43.60. 








Problem No. 1: We require 5 of inthe “8” column. Step 2: Read 250 in 
LOO. Step 1: Place C/L of arm on “4” the 


“5” column. If we wanted 34, we 


eqs» «YOUR OIL with 


~MALMSTROM WOOL WAX 


@ GREATER ADHESION because it clings to surfaces @ EASILY SULPHURIZED and PHOSPHORIZED for 
better, thereby assuring improved protective coat- lubrication additives. 
ings that effectively retard rust and corrosion. Ex- 
ceptional clinging and tackiness made it ideal for @ HIGH FLASH and FIRE POINT. 


protecting ordnance during the war. @ EASILY CONVERTED INTO WATER INSOLUBLE 
® A NATURAL WAX, absolutely free from glycerides. SOAPS FOR GREASE COMPOUNDING. 


Let us tell you how to use MALMSTROM WOOL WAX (Lanolin) to 
fortify and improve your oil. Samples and prices upon request. 
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N. |. MALMSTROM « CO. 


America’s Largest Processor of Wool Fat and Lanolin 
147 LOMBARDY ST., BROOKLYN 22, N.Y. e 30 W. WASHINGTON ST., CHICAGO 2, ILL. Office and Warehouse 


SALES AGENTS— 
FULLER ASSOCIATES COMMERCIAL CHEMICALS, INC. E. K. MASKEL PRIFFIN CHEMICAL S@ 


San Francisco, Calif. 
Cleveland 14, Ohio Buffalo, N.Y. Detroit, Michigan Los Angeles, Calif. 
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... in the low pressure range iewien roa lire hick tempera- 
ture, corrosive liquids, fire hazards or need for un- 
usual precaution against leakage or line strains 
make iron valves impractical—that’s where r-pac 

150 Ib. steel valves and fittings serve best. 

oR ADING-PRATT & CADY is especially well-equipped 

to make these valves, having long specialized on 

pressure castings of electric furnace steel. Beyond 
that, R-pac rigid control—from drawing board to 
final test——assures you of maximum service from 
every READ ATT CADY valve. 
bos ‘The line is extensive, including 
globes, angles, gates and checks in 
all the standard pressure classes 
from 150 Ibs. to 1500 Ibs. 
We suggest that you get a recom- 
mendation from r-pac the next time 
you need valves. 


































R-P&C offers you a single responsible 
source for bronze, iron and steel gate, 
globe, angle and check valves—cocks 
and lubrotite gate valves—bar stock 
valves— cast steel fittings— D'Este Auto- 
matic Valvesand Engineering Specialties. 








@ Valves illustrated are 
flanged end. All are avail- 
able with welding end 
—most with screwed end. 


_ MANUFACTURERS OF 
¢¢c¢o READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 
[ Reading, Pa 


- © Atlanta © Baltimore * Boston © Chicago * Denver * Houston © Los Angeles * New York © Philadelphia * Pittsburgh 


a, Portland, Ore. * Scan Francisco * Bridgeport, Conn. 


READING-PRATT & CADY DIVISION 


AMERICAN CHAIN & CABLE 
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Blowout subdued under difficult conditions 


By RICHARD SNEDDON, Pacific Coast Editor 


Ay interesting and somewhat exciting 
piece of engineering is revealed in con- 
nection with the control of a blowout on 
the R. E. Havenstrite Barnes No. 1 well 
at Del Valle, on Au- 
| EXCLUSIVE | gust 15. Examina- 
tion of the well in- 
dicated that the annulus between the 
|154-in. surface string and the 7-in. oil 
string had built up a pressure that had 
caused the surface equipment to fail. 
This failure began with a leak that de- 
veloped in the weld securing the base 
unit to the surface string, and quickly 
cut out the side of the base unit. In a 
short time it had also cut out the christ- 
mas tree and suspension parts support- 
ing the 7-in. casing at the surface. The 
remaining portion of the christmas tree 
had been removed from the well by the 
crew, and all surface fittings had been 
stripped down to the base plate. 

\ control plan was developed by Rus- 
-ell Havenstrite and his immediate aides. 
Homer Havenstrite, Ed McWherter, 
John McWherter, and Doc Miller, with 
Glenn Johnson, chief engineer of Baash- 
Ross Tool Company, doing the advisory 
honors and engineering the special 
equipment that was required to com- 
plete a distinctly strenuous job. It was 
decided to use a packer in the form of 
an inverted hangar of such a size that 
it could be passed down over the 7-in. 
casing, which was still in the well, and 
inside the 1134-in. casing, sealing in the 
latter. 

\n 85¢-in. casing nipple was to be 
crewed into the upper end of the in- 
verted liner hanger, and was to receive 
1 9-in. 6000-lb. test gate valve at its 
lower end. Two 3-in. horizontal runs 
were to be arranged immediately below 
the 9-in. gate valve, to serve as a com- 
munication to the well when the former 
was closed. The 85-in. nipple, to be 
used for spacing the gate valve above 
the inverted liner hanger, was approxi- 
mately 10 ft. long, and was designed to 
position the packer about 12 ft. below 
the base plate. This assembly was made 
up at the Baash-Ross plant, under the 
upervision and direction of Glenn John- 
on, and when finished was taken out to 
the well. 

Meantime, a Pacific Crane and Rig- 
zing Company 60-ft. boom crane had 
been dispatched to the well to be em- 
ployed in installing the equipment as 
described. The packer assembly was 
picked up by the crane and lowered 
into the well. In stabbing the arrange- 
ment into the well. four guy lines were 
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attached to the lower end of the packer 
to assist in stabilizing it over the slip 
stream, and two snubbing lines were 
fastened to the upper end of the pack- 
ing assembly, the latter passing down- 
ward through snatch blocks attached to 
eyes grouted in the cellar. The snubbing 
lines, after passing through the snatch 
blocks, were connected to the crane 
winch. To insert the packer, it was first 
hoisted into vertical position, was then 
guyed into the slip stream until it was 
directly over the hole and, as the boom 
line was paid off, the snubbing lines 
pulled the packing assembly into the 
well. Despite the fact that the well was 
geysering more than 65,000,000 cu. ft. 
of wet gas with a mixture of sand, rotary 
mud, and water, the stabbing operation 
was performed without incident, other 
than some difficulty that was experienced 
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in passing the packer down over the 
7-in. casing, the upper end of the latter 
being about 3 ft. below the base plate. 

After the packer had been inserted to 
depth, the hold-down slips were re- 
leased, and assembly elevated to expand 
the packing in the 1134-in. casing, and 
the 9-in. gate valve closed. It was then 
discovered that the 1134-in. casing had 
been cut out to a point even below the 
point of seal, which was approximately 
12 ft. below the base plate, and in order 
to contro] the well it would be necessary 
to remove the packer and to add suf- 
ficient nipple length between the packer 
and the valve assembly to set the packer 
at a lower depth. It was thought, too, 
that rubber should be used in substitu- 
tion of lead as a sealing means in the 
second packer and to increase the length 
of the packing cell in order to afford a 
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Driving arrangement used 
to reposition first packer. 


Final shut-in 
assembly . 
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The adaptability of standard Twin Disc Friction 
Clutches and Hydraulic Drives to a wide variety of oil field 
applications is one reason why today the list of rig manu- 
facturers who standardize on Twin Disc Products reads 
like the industry’s blue book. These manufacturers have 
found that there is a proved Twin Disc Product for 
every clutch problem. 

The Model P Air-actuated clutch illustrated here is 
one of the full line of Twin Disc Clutch Company Prod- 
ucts which have fully demonstrated their superior opera- 
tion in many types of machinery and equipment ...ina 
wide variety of applications. Each is offered in a wide 
range of sizes .. . each is designed, built, and applied 
with the skill which has been characteristic of Twin Disc 
workmanship for 28 years. Twin Disc CLUTCH COMPANY, 
Racine, Wis. (Hydraulic Division, Rockford, II1.). 


The adaptability of Standard Twin Disc Clutches and Hydraulic Drives 
to a wide variety of applications is graphically told in Bulletin No. PR-9. 
Write for your free copy today. 


The Model P has the same duplex heavy-duty plates and large friction 
areas as the Model EH. This means less work per square inch of friction 
area... greater torque capacity for any given shaft space .. . protection 
against deterioration caused by heat. 
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better chance of sealing in the 1134-in. 
casing. 

The first run packer was left in the 
well to protect the 1134-in. casing as 
much as possible while the special pack- 
er was being constructed. When the sec- 
ond packer was finished an attempt was 
made to remove the first packer. It was 
then discovered that the releasing mech- 
anism had been sand cut and eroded to 
such an extent that the slips could not 
be released and the packer was _ bull- 
dogged in the 11%4-in. casing. Every 
conceivable means was used in an effort 
to remove the first run packer without 
success and erosion of the gas flow 
finally weakened the upper end of the 
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854-in. nipple to a point where the valve 
assembly, which included the 9-in. valve 
and horizontal fittings, was blown off. 
Fortunately for the workers the boom 
line was left attached to the valve as- 
sembly and blown from the well. It 
was not thrown too great a distance into 
the air and did not fall on any of the 
workers who were at the well at the 
time. The 1134-in. guide sleeve that was 
used in stabbing the packing assembly 
into the well, and which was around the 
854-in. nipple Supporting the valve as- 
sembly above the base unit, was hurled 
more than 300 ft. in the air and disap- 
peared over an adjacent hill when the 
explosion occurred. 
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It was discovered upon inspection that 
the packer had not moved during the ex- 
plosion and that approximately 4 ft. of 
the 8%-in. nipple was left extending 
above the base plate, and that most of 
the flow was being confined to the upper 
extending 85%-in. nipple. Inasmuch as 
previous efforts had failed in an attempt 
to remove the packer, it was then de- 
cided to try to move the packer far 
enough down into the well so that the 
new packer could be set at a point above. 
To accomplish this, a driving sleeve 
45 ft. long was passed downward inside 
the 1134-in. casing and over the 85¢-in. 
nipple to contact the upper packer sub, 
interconnecting the packer body and 
85¢-in. nipple. A safety clamp and hard- 
wood driving clamp were fastened to the 
driving sleeve so that it would be posi- 
tioned above the base plate when the 
sleeve was inserted in the well. A 15-ft. 
length of 13%-in. casing was then tele- 
scoped over the upper end of the driving 
sleeve and projections were welded to 
the upper end of the latter so that the 
telescopic sleeve would have limited 
longitudinal movement between the 
wooden drive clamp and the upper end 
of the drive sleeve. An eye was welded 
to the upper end of the telescopic sleeve 
and received by the boom line. When 
assembled, the entire unit was hoisted 
by the boom line and stabbed into the 
well in the same manner as was the orig- 
inal packer. With the snubbing lines 
holding the drive sleeve down on the up- 
per packer sub, the telescopic sleeve was 
raised and dropped on the wooden drive 
clamp much in the same manner as a 
pile driver, which caused the packer to 
be driven downward into the well to a 
point below where the second packer 
was to be set. The drive sleeve was left 
in the well to protect the 1134-in. casing 
while the second packer was being made 
up on the lower end of the 30-ft. spacer 
nipple and while the manifold assem- 
bly, including the 9-in. gate valve and 
side arms, was assembled to the upper 
end of the spacing nipple. When this 
assembly was made up, the drive sleeve 
was removed from the well and an at- 
tempt was made to stab the second pack- 
er. The slip stream was violent enough 
to cause the displacement of the rubber 
packing rings and it was impossible to 
stab the packer into the well. 


At this stage of operations it was nec- 
essary to do something and in short or- 
der, as the 11-34-in. casing was exposed 
to erosion and would, in a short time, 
cut out at the point where the packer 
was to be set. In order to save time the 
packer was laid down and the displaced 
rubbers were re-assembled in their 
proper place and the entire 10-ft. pack- 
ing cell was spirally wrapped with black 
friction tape to encase not only the pack- 
ing rubbers, but the metal spacer rings 
as well. The second packing assembly 
was then picked up and stabbed in the 
well, was rotated to release the slips, ele- 
vated slightly to cause the rubbers to ex- 
pand and seal off in the 1134-in. casing, 
and the valves were closed, which com- 
pletely shut in the well. 
kk * 






















































































































































































































































Baroid Sales Division Introduced to the Industry: 


The first drilling mud weight material. 
The first gel-forming colloidal drilling clay. 
The first successful mud thinner. 


The first polyphosphate mud thinner 
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The first salt-water-resistant drilling clay. 
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The first scientifically developed material for lost circulation. 
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The first of many items of drilling mud testing equipment. 
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The first field service cars equipped to test drilling mud. 
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The first laboratories devoted exclusively to the testing and 
development of drilling mud. 
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The first mud analysis logging service. 
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Baroid Sales Division Will Continue To Introduce Improvements In 
Drilling Mud Products And Their Application 
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BAROID PRODUCTS: ANHYDROX e AQUAGEL PATENT LICENSES unrestricted as to sources 
of supply of materials, but on royalty bases, will 
AQUAGEL CEMENT e BAROCO e BAROID be granted to responsible oil companies and 
others desiring to practice the subject matter of 
ony and or allof United States Patents Numbers 
EIBERTEX @ IMPERMEX e JELFLAKE e MICATEX 1,807,082; 1,991,637; 2,041,086, 2,044,758, 
2,064,936; 2,094,316; 2,119,829; 2,214,366; 
SMENTOX e STABILITE e ZEOGEL e TESTING 2.294.877. 2,304,256, 2,387,694; 2,393,165 


ond further improvements thereof. Applications 


EQUIPMENTeBAROID WELL LOGGING SERVICE for Licenses should be made tolosAngelesoffice. 
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The Netherlands East Indies oilfields 


BB y their attack on Pearl Harbor in De- 
cember, 1941, the Japanese automati- 
cally cut themselves off from their main 
sources of oil supplies in the U.S.A., and 
the N.E.I. They had, of course, expected 
such a situation and had in anticipation 
built up certain stocks of crude oil and 
products, as is borne out by the following 
figures for production, imports, and con- 
sumption of crude oil and derivatives in 
Japan in the pre-war years. 








In metric Pro- Con- Excess over 
tons duction Imports sumed imports 
1929 1,393,000 1,723,000 — 330,000 
1937 362,000 4,770,000 4,742,000 + 28,000 
1938 368,000 5,800,000 3,749,000 -+2,051,000 
1939 5,100,000 4,044,000 +1,056,000 





The solution was obvious. The U.S.A. 
was far away and unassailable, hence 
they looked to the East Indian Archipel- 
ago as a potential source of supply for 
the needs of their war machine. 

These countries, however, were pre- 
pared. As it was evident that the rich 
oil fields of Miri and Seria, on the north. 
west coast of Borneo could not be de- 
fended against the overwhelming force 
that Japan in its first attack was ex- 
pected to employ and actually did em- 
ploy, the manager of the Sarawak Oil- 
fields, Ltd., an associated company with- 
in the Royal Dutch Shell Group, called 
his staff together on December 8, 1941, 
to announce the decision of the British 
Government to sacrifice the work of de- 
cades: To destroy the refinery and oil- 
fields in Sarawak and British Borneo. 

The work of destruction was carried 
out with grim determination by men, all 
of whom had helped to build the vast 
complex of wells, connections, pipe lines, 
gathering systems, storage and refining 
equipment, and it is needless to say that 
it was done with sad hearts. 

In one week the work was completed 
and when the Japanese entered Miri by 
the middle of December, 1941, they 
found only the ruins of what once had 
been a flourishing industry. 

The next target was the island of 
Tarakan, lying off the northeast coast of 
Borneo and belonging to the Netherlands 
East Indies. All preparations had been 
made and the attack on January 10, 
1942, was. not unexpected. The Dutch 
garrison defended the island in a man to 
man fight but was helpless against the 
overwhelming majority of the enemy and 
therefore the order for destruction pre- 
viously prepared was given. Approxi- 
mately 400 producing wells were de- 
stroyed by explosives and by dropping 
the tubing in the holes and the pumping 
equipment was blown up. When the at- 
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tack was under way in the night of the 
10th to the 11th of January, 1942, all 
tanks were destroyed and with them 
some 100,000 tons of oil. No tank re- 
mained standing. 

The effectiveness of the destruction 
can be judged by the rage of the Japa- 
nese when their experts inspected the 
wells and found them destroyed. They 
sent a message to Balikpapan, threaten- 
ing all the European inhabitants with 
death in case oil installations should be 
destroyed. 

After the fall of Miri, Seria, and 
Tarakan the next move of the enemy 
was directed against the important oil 
center of Balikpapan, on the east coast 
of Borneo. Notwithstanding the warning, 
Balikpapan was destroyed on January 
22, 1942, when a large enemy fleet was 
reported to be approaching. The small 
oilfield at Boela, on the island of Ceram, 
followed on or about January 30 and 
also at about the same time, the oil- 
fields and the Babo operations center 
in New Guinea. 

The oilfields in the South Sumatra 
area tributary to the Pladjoe Refinery 
were destroyed on February 14, 1942, 
after the Japanese had dropped para- 
troops on the Pladjoe refinery. Shortly 
afterwards the installations at Pang- 
kalan Brandan and Pangkalan Soesoe, 
in North Sumatra, and the Java refin- 
eries at Tjepoe (Rembang) and Wono- 
kromo (near Soerabaya) were also de- 
stroyed. 

It is beyond the scope of this article 
to dwell upon the human suffering that 
was caused by the ruthless attacks on 
these formerly peaceful settlements, but 
it can well be imagined from the now 
known figures that 25 per cent of the 
staff employed at the outbreak of hostili- 
ties were killed, died, or are missing. 

What the destruction means in value 
can at the present time only be very 
roughly estimated. 

The stocks of crude oil and products 
destroyed at the outbreak of hostilities 
in the East Indian area can be estimated 
at 1,000,000 kgt. Adding to this an esti- 
mated figure of 9,000,000 kgt. brought 
to the surface by the Japanese, during 
their 314 years of occupation, the total 
loss can be set at 10,000,000 ket. 

Japanese activities during the time of 
occupation are not yet fully known. It 
is clear, however, that the Japanese were 
well prepared to take over the oil indus- 
try. According to reports, some 150 drill- 
ing outfits were brought into the region. 

A brief outline is given below of what 
is at present known of each oil area in 
the East Indian Archipelago. 


@ Seria and Miri. The Seria and Miri 
oilfields were recaptured from the Jap- 
anese in July, 1945. The enemy in his 
retreat had fired the flowing wells at 
Seria and blown up all major installa- 
tions. By the end of September, 1945, all 
fires had been extinguished and rehabili- 
tation in the fields was proceeding, while 
reconstruction of the badly damaged re- 
finery at Lutong had begun. Drilling was 
resumed early in 1946 and regular ship- 
ment of crude oil from the area began in 
March, 1946. Present daily production is 
10.600 bbl., which is expected to increase 
substantially by the end of the year. 


@ Tarakan. This island lying off the 
east coast of Borneo produced, before 
the war, 2000 metric tons of crude oil 
daily from 580 wells. The characteristics 
of the oil are such that it can be used as 
diesel or under boiler fuel after a simple 
dehydrating process. 

The Japanese drilled 173 new wells. 
The amount of oil extracted by them is 
not known. One estimate sets it at 800,- 
000 cu. m. After the recapture of the 
island in May, 1945, the field appeared 
to have been destroyed by the Japanese 
occupation forces, before surrendering. 
Repairs began immediately after the re- 
occupation and production was resumed 
as early as June, 1945. By the end of 
1945, 255 wells were ready to be put 
into production. The scarcity of material 
and supplies hampered speedy rehabili- 
tation. It is hoped, however, that it will 
be possible to increase the storage and 
pumping facilities to such an extent that 
by the end of 1946 a quantity of 30,000 
metric tons, or 50 per cent of the pre- 
war figure, can be handled. 


@ Balikpapan. The refinery at Balik- 
papan (on the east coast of Borneo) was 
destroyed on January 22, 1942, by the 
Dutch, when there was no chance of 
holding their position against the ad- 
vancing Japanese. A thorough job was 
made of it and it took the Japanese a 
long time before they were able to put 
part of the apparatus into operation 
again. 

When, in 1945, the Allied troops re- 
captured the area, the Japanese in turn 
destroyed everything they had rebuilt 
that had escaped Allied bombing. 

The Balikpapan refinery was a com- 
plete plant with a crude charging capa- 
city of 6000 metric tons daily. It in- 
cluded a wax plant and lubricating oil 
plant and such auxiliaries as drum and 
can making factories. All these installa- 
tions were put out of action and it is 
evident that the reconstruction will take 
much time. One crude oil pipe distilling 


THE PETROLEUM ENGINEER, November, 1946 























TROUBLE 
FREE 


PRODUCTION 


@ “Plus” values all are these first choice products from the 
industry's leading manufacturers. Combined they form an unbeat- 
able team which assures economical and trouble-free production. 
When you buy oil country equipment, whatever your requirements 
may be, add the values of the best products for a given job and 
then calculate the advantages of a single, dependable and con- 
venient source of supply. Your answer — REPUBLIC SUPPLY SERVICE. 


“Your Supply Store” 


ee hs Re ah gee 
Lb, PMO: 16 


dy ty 
tdi fio 


phase 


Rep ublic s upp REPUBLIC 


GENERAL OFFICES » > > HOUSTON 1, TEXAS 


Reo. U.S. Pat Off. 











unit, with a capacity of 600 metric tons 
per day, has been repaired and is oper- 
ating. A second unit of the same capacity 
is being repaired and will be put into 
operation shortly and preparations are 
under way to further increase the dis- 
tilling capacity. 

In order to be able to handle the oil, 
two 5000 cu. m. tanks for diesel oil and 
two of the same size for boiler fuel were 
repaired and by the end of May it was 
possible to handle oil from and to ships 
over two wharves. 


A loading speed of 100 cu. m. per 
hr., modest as compared with prewar 
rates, but gratifying as a sign of re- 
covery, was obtained. 

Balikpapan depended before the war 
to a certain extent on imports of crude 
oil from other fields because the adja- 
cent Borneo fields from which produc- 
tion is piped do not provide sufficient 
supplies of crude. 


Before the war, the Sanga Sanga, Ang- 
gana, and Sambodja fields produced ap- 
proximately 2500 metric tons of crude 
daily, from some 450 wells. 

The crude is mainly waxy. Almost all 
wells were wrecked and therefore a te- 
dious and enormous task of repair lies 
ahead. The rehabilitation work began 
much later than at Tarakan but at pres- 
ent eight repair crews are rehabilitating 
the damaged wells. 

At Sanga Sanga the Japanese had con- 
structed three large earthen reservoirs 
for crude oil storage, the contents of 
which are now gradually being pumped 
into tanks. A total of 35,000 cu. m. has 
been recovered in that way. 

The Tandjoeng field, situated approxi- 
mately 200 km. southwest of Balikpapan, 
was undamaged. This field was opened 
shortly before the outbreak of war and 
because facilities for gathering and 
transporting oil from the eight flowing 
wells to the nearest refinery or shipping 
point had not yet been erected at the 
time of the Japanese invasion the field 
was of little use to the Japs, and the 
wells were left intact. 

When the Dutch returned to Tand- 
joeng after the Japanese surrender, they 
found that a make-shift topping plant 
had been constructed. From discon- 
nected data it appears that the Japa- 
nese processed at one time some 1000 
bbl. of crude per month. 

The topping plant is now being used 
to make gasoline, kerosine, diesel oil, 
and boiler fuel for own and local use. In 
November, 1945, one well was flowing at 
the rate of 50 cu. m. a day to supply the 
charging stock for this small plant. A 
similar primitive topping plant was built 
by the Japanese in the Sanga Sanga field 
and it is now also being adapted to pro- 
duce gasoline, kerosine, and diesel oil. 

@ Ceram. Information concerning the 
small fields on the island of Ceram, 
Boela and Lemoen, is at present unavail- 
able. The prewar production amounted 
to nearly 300 metric tons of oil a day. 
The remoteness and comparatively small 
importance of Ceram compared with the 
pressing needs of other areas have been 
the reasons that the rehabilitation work 
could not be taken in hand earlier, but 
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it is expected that news of Ceram will 
be forthcoming soon. 

@ Dutch New Guinea. In Dutch New 
Guinea, one of the world’s most inten- 
sive exploration campaigns was em- 
barked upon in the 30’s by the Neder- 
landsche Nieuw Guinee Petroleum 
Maatschappij, a company in which the 
Royal Dutch Shell, the Standard- 
Vacuum Oil Company, the Standard Oil 
Company of California, and The Texas 
Company are interested. 

Before the outbreak of World War II, 
three fields, namely, Klamono, Wasian, 
and Mogoi, had been discovered in the 
so-called Vogelkop portion of northwest- 
ern New Guinea. 

Before the New Guinea areas were 
captured by the Japanese, as much as 
possible was done to render these de- 
velopments useless to the enemy and be- 
cause of the remoteness of this region 
information on the present condition of 
the fields is extremely fragmentary. It 
is not supposed, however, that the Ja- 
panese had made any serious effort to 
produce the three New Guinea fields. 

At the present time vigorous prepara- 
tions are being made to resume opera- 
tions in New Guinea. 

@ South Sumatra. The Pladjoe re- 
finery is situated on the south bank of 
the Moesi river near the town of Palem- 
bang and alongside the Soengei Gerong 
refinery of Standard Vacuum. On Feb- 
ruary 14, 1942, the Japanese launched 
an airborne attack on the Pladjoe re- 
finery that resulted in the loss of this 
plant after a brief but fierce struggle. 
As Japanese paratroopers were dropped 
in the Pladjoe refinery area, the pre- 
arranged demolition program could not 
be carried out as planned and only im- 
provised measures could be taken. As 
a result the destruction of this refinery 
was not so complete as that of the others. 

The prewar crude distilling capacity 
was about 8000 metric tons daily, and 
was, according to the last available re- 
port, reduced to 3500 metric tons. 

The refinery was a complete one and 
consisted of a cracking unit of 1000 
metric tons daily total intake, two 
Edeleanu plants, one for gasoline and 
one for kerosine, and two reforming 
plants for gasoline reforming with a 
daily intake capacity of 1000 metric tons 
each. There were also a vacuum distilling 
plant of 1800 metric tons daily intake 
capacity, and an isooctane and alkyla- 
tion plant. ' 

Although extensive repairs will be re- 
quired, it appears that all these installa- 
tions can be used again. In 1943 the 
Japanese began to construct a Knowles 
coke plant, which they finished in De- 
cember, 1944. When, in January, 1945, 
they began operation it was attacked by 
Allied bombers, which put the installa- 
tion out of action. 

The oilfields were put out of commis- 
sion according to prearranged plans. 
The Japanese, however, prepared as they 
were, succeeded in the comparatively 
short time of one year in restoring pro- 
duction to some extent. It has not yet 
been possible to investigate the condition 
of the wells in this region so that it is 
not known whether or not the Japanese 


obtained a high rate of :production by 
indiscriminately opening up the flowing 


wells without regard to ultimate recov: - 


ery. Some 60 wells, however, were 
drilled, which undoubtedly have con- 
tributed to the speedy recovery. 

It has been impossible to make any 

appreciable progress in the rehabilita- 
tion of this important oil center, because 
of the local political disturbances fos- 
tered by the Japanese. 
@ Pangkalan Brandan. The refinery at 
Pangkalan Brandan is situated on the 
Babalan estuary on the northeast coast 
of Sumatra. It is equipped with two 
crude oil distilling units with an aggre- 
gate capacity of 3000 metric tons daily. 
It also contains a gasoline Edeleanu 
plant, but no cracking facilities. The re- 
finery, as well as the fields, were demol- 
ished when the Japanese approached in 
1942, all according to the prearranged 
plans. No details, however, have become 
available regarding the extent of the 
demolition. According to reports re- 
ceived from Japanese sources, one pipe 
distilling unit of a capacity of 2000 
metric tons of crude daily was still 
usable, although it was partly destroyed 
in an Allied bombardment in January, 
1945. The Japanese then attempted to 
transfer two furnaces and one fractionat- 
ing tower with which to erect a topping 
unit of 500 cu. m. daily capacity at Sawit 
Sebrang. They also erected at Langsa a 
small 2-stills topping unit of 36 cu. m. 
crude oil capacity daily. The gasoline 
Edeleanu plant is reported to be de- 
stroyed beyond repair. The tank instal- 
lations at Pangkalan Brandan and the 
terminal, Pangkalan Soesoe, situated at 
15 km. distance from the first named 
locality, had a prewar capacity of around 
400,000 cu. m. Here a great number of 
the larger tanks have been destroyed by 
allied bombing and the total storage 
capacity is now about 150,000 cu. m. 

Figures about the quantity of crude 
oil produced and processed by the Japa- 
nese are very incomplete. The principal 
production seems to have been obtained 
from the prolific Rantau field; and the 
comparatively new field, Paloeh Taboe- 
han, was tapped rather intensively by 
the Japanese. It is estimated that they 
extracted from all fields in the North of 
oe some 1,400,000 cu. m. of crude 
oil. 

Apparently they found some time for 
wildcatting, as one well was sunk near 
Tandjong Poera (near Pangkalan Bran- 
dan) and one near Iee Tabeu (in 
Acheen), and a well site was in course 
of preparation near Belawan, the deep- 
sea port at the east coast of Sumatra. 

Owing to political difficulties, the op- 
erating personnel have not yet been ad- 
mitted to the North Sumatra area, so that 
it has been impossible thus far to check 
the accuracy of the above information. 
@ Java. On Java, a very densely popu- 
lated area, the Royal Dutch Shell had 
one refinery at Tjepoe, near the small 
port of Rembang, and a refinery of lim- 
ited capacity at Wonokromo, near the 
port of Sourabaya. The refinery at Tje- 
poe consisted of two crude oil distilling 
units, one pipe still unit, and one con- 
tinuous still battery; also a cracking 
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The UNIBOLT Christmas Tree Flow Manifold is a complete, pre- 
tested unit which combines all fittings required above the master valve of 
a tree: 


(1) A UNIBOLT Tee (or Cross if double wing tree is desired) with 
blanking plug tapped for pressure gauge. This fitting is specially designed 
to facilitate running pressure bombs or paraffin scrapers. 


(2) A UNIBOLT Adjustable Wing Valve, instead of the ordinary gate 
or plug valve, provides a dependable closure for choke changing. Low 
velocity and, therefore, non-cutting flow thru the adjustable wing valve is 
assured since the flow is usually thru a small orifice in the positive bean 
installed beyond the wing valve. The opening in the wing valve is 1-inch. 
This valve can be completely overhauled “on the job,” including replace- 
ment of stem and seat. 


(3) A UNIBOLT Choke Body, fitted with positive bean and bleeder 
type blanking plug, provides trouble-free flow control. UNIBOLT “X” 
Beans or regular fractionally drilled beans are interchangeable in the 
choke body. 

All connections in the flow manifold are standard forged steel 
UNIBOLT couplings which provide complete interchangeability of any 
component unit or part thereof, greater strength and less weight and bulk. 
For extreme abrasive conditions, or for long, trouble-free life, hard chrome 
stems and seats are available. 


THORNHILL-CRAVER COMPANY, INC. 
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WEIGHT INDICATOR 





FOR GREATER 
ACCURACY 
AND SERVICE 


No pumping up...no ad- 
justing...no leaks. Fluid 
system is factory loaded 
and permanently sealed — 
fluid remains in unit even 
during transportation and 
storage. Fast, foolproof in- 
stallation — guaranteed 
accuracy. 


THE “SEALTITE" 
DRILLING 
CONTROL 


The master recording. 
Indicates and records 
weight, mud pressure, 
torque and shows rotary 
table speed. Illuminated 
for easy night reading. 
Can handle 20,000-foot 
wells. Smooth, sensitive 
gauge readings are al- 
ways accurate. If you're 
going to use instrumenta- 
tion, the place for gauges 
is right in front of the 
driller. 


For complete, dependable 
drilling information...the 
facts that enable you to drill 
a better well at less cost... 
rely on the Martin-Decker 
“SEALTITE’’—the drilling 
control instrument that sees 
exactly what conditions are 
in your well, 





MARTIN-DECKER CORP. 


LONG BEACH, CALIFORNIA 


T. J. Cullen, Bakersfield, California 
Reed Roller Bit Co., Houston, Texas 


144 


SEALED} 











plant, a wax plant, and candle factory. 
The throughput amounted, in prewar 
days, to about 1000 metric tons of crude 
daily. 

According to unchecked information, 
the above-mentioned pipe still unit was 
restored by the Japanese in 1943, but the 
condition was very bad, and the contin- 
uous still battery, which was destroyed 
by the Dutch before the Japanese took 
possession, was not rebuilt. 

Before the war the fields in this region 
produced some 2000-2500 cu. m. of crude 
oil daily, which was considerably move 
than required as charging stock for the 
Tjepoe refinery. The excess was shipped 
elsewhere for processing. It is reported 
that the Japanese reverted to this prac- 
tice when the fields were put into pro- 
duction again. In the Kawengan field 
there appear to have been three steam- 
driven drilling rigs working but no in- 
formation is available as to the number 
of wells drilled. A very rough production 
estimate based on unchecked informa- 
tion was drawn up. This places the total 
crude oil obtained by the Japanese from 
the Rembang fields in the years 1942 up 
to their capitulation in 1945 at 1,500,000 
cu. m. 

The refinery at Wonokromo consisted 
of one crude oil pipe distilling unit of 
about 300 metric tons daily intake capac- 
ity. This unit has completely disap- 
peared. Reports suggest that it was 
transferred by the Japanese to a village 
inland. It is, however, more likely that 
this plant was destroyed by Allied bomb- 
ing. There was and still is intact a small 
asphalt plant with a production capacity 
of some 75 kg. tons of asphalt daily. The 
auxiliary plant of the refinery is badly 
damaged. 

The fields that supplied the feedstock 

of the refinery, Kroeka and Lidah Koe- 
lon, have been found in reasonably good 
condition. The Japanese apparently suc- 
ceeding in repairing the Kroeka field and 
by drilling 14 new wells they obtained 
from the entire Sourabaya area about 
250,000 cu. m. of crude oil. 
@ Summary. Having thus given a 
somewhat detailed picture of the activ- 
ity of the Japanese in the oilfields of the 
Royal Dutch Shell Group in the N.E.I1. 
there follows an overall picture of Jap- 
anese activity by comparing their pro- 
duction with the prewar figures. 








Annual crude oil production in known 


areas in N.E.I. (in U. S. bbl.) 





Average annual pro- 





Prewar duction during Per cent 

(1941) Japanese occupation of 1941 
Tarakan....... 4,730,000 1,493,000 32 
Pladjoe........ 16,631,000 10,044,000 69 
P. Brandan.... 5,853,000 2,613,000 45 
__ A 4,503,000 3,266,000 72 
Total known 

a ee 31,717,000 17,416,000 55 

Balikpapan 6,819,000 unknown 
ae 697,000 unknown 








All of which tends to show that the 
Japanese had made large-scale prepara- 
tions for repairs and as may be con- 
cluded from their proportionately im- 
portant production from the Pladjoe and 
Java fields, which consist of a compar- 





atively great number of flowing wells, 
they concentrated their efforts in the first 
place on flowing wells. 

Under present conditions it is impos- 
sible to predict when the rehabilitation 
of the Sumatra and Java oilfields will be- 
gin. Plans have already been worked out 
to resume drilling in these regions with 
15 strings. Moreover, crude oil distilling 
apparatus, as well as plants to improve 
the quality of products, has been ordered 
and are ready to be moved into the area 
as soon as conditions permit. 

In the Borneo area an eight-string 
drilling program is visualized, and in 
New Guinea the exploration campaign 
will be resumed with at least four strings. 
Fortunately no political difficulties are 
encountered in these areas. 

The amount of materials and equip- 
ment required for the East Indian Archi- 
pelago will largely depend on the state 
in which the refineries and settlements 
on Sumatra will be found. According to 
the preliminary estimates, a total of ap- 
proximately 200,000 tons of equipment, 
machinery, and materials will have to be 
procured. To a large extent these ma- 
terials have been indented and even or- 
dered, but currency exchange difficul- 
ties have an appreciable influence on the 
choice of manufacturers and thus on the 
speed of delivery. A further contribution 
to the difficulty of material supply is the 
uncertainty of whether cement and other 
materials, especially those for building 
and oil engineering work, which pre- 
viously were purchased locally, will be 
available again in sufficient quantities. 
@ Special equipment. Pumping units. 
It is estimated that 600 units will be re- 
quired for the preliminary construction 
program. On order are 30 power gen- 
erating units with an aggregate perform- 
ance of 40,000 kw. Approximately 200 
miles of pipe will be needed for drilling 
and well-finishing purposes. Concerning 
pipe lines and gathering systems, it is 
most uncertain as to what size quantities 
will ultimately be necessary for rehabil- 
itation, as reliable information for sev- 
eral areas is still lacking. Before the 
Japanese invasion, roughly speaking, 
3000 miles of pipe lines of 4-in. and 
larger diameter were in operation in 
fields, refineries, and inter-connections, 
sub-divided as follows: 

4 in. 875 miles 

5 in. 400 miles 

6 in. 650 miles 

8 in. 650 miles 

8in. 60 miles 
2635 miles excluding Tarakan 
3000 miles including Tarakan 

It is certain that the percentage of 
storage capacity to be replaced will be 
far in excess of the percentage of pipe- 
line length to be reconstructed. Before 
the invasion approximately 20,000,000 
bbl. of storage capacity was available. 

Despite the hampering effect of the 
shortage of some essential materials and 
of currency difficulties, the Royal Dutch 
Shell Group is now actively engaged in 
organizing the gigantic task of rehabil- 
itating, in a few years, the destruction 
caused by a wanton enemy to fields and 
refineries that took many decades to 


build. k*k x 
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Influence of temperature on oil yield from . 


uncemented sands under gravitational flow’ 


By S. L. ZAKS 





Paper translated from 
Russian reports the 
effect of temperature 
on crude oil drainage. 











In contradistinction to other mined 
minerals, only a small percentage of the 
crude oil initially in the majority of oil 
fields is recovered. In fact, there are some 

deposits from which 
| EXCLUSIVE | no crude oil at all 

can be recovered by 
any of the usual methods of production. 
Among such deposits are those in Al- 
berta (Canada) and near Kerch (Cri- 
mea) Taman, and elsewhere in Russia. 

The forces that retard the movement 
of oil through sands toward wells are 
capillary forces that hold the crude oil 
in the small pore spaces in the sands, ad- 
hesion forces that hold the oil on the sur- 
face of the sand grains in the form of 
thin but continuous films, the viscosity 
of the oil that regulates the rate of move- 
ment of the oil through the pore channels 
in the sands, and the thickness of the 
film of oilt on the sand grains. 

The influence of these factors on the 
movement of crude oil in reservoir sands 
is dependent upon the reservoir tempera- 
ture. Therefore, the reservoir tempera- 
ture in turn is a factor on which depends 
the total quantity of oil recovered and 
the rate at which it is recovered. 

It is well known that the surface ten- 
sion, the viscosity of the crude oil, and 
its adhesion tension diminish with in- 
crease of temperature regardless of the 
composition of the oil or the minerals 
composing the reservoir sand. Conse- 
quently, increasing the reservoir temper- 
ature by any means will increase the 
total recovery of oil and accelerate its 
rate of flow toward wells, pits, or other 
drainage outlets. Reducing the viscosity 
of a crude oil,t is the greatest manifes- 


*Published in Izvestiya Akademii Nauk SSSR. 
(Otdelenie Tekhnicheskikh Nauk Bull. Acad. 
Sci. URSS, cl. Sci. Techn.) 1944, No. 10-11, 729- 
33. Translated by A. A. Boehtlingk, Sutter 
Creek, Amador Company, California. 

{The thickness of the oil film depends upon 
the rate of movement of the oil through the 
sand and upon the viscosity of the oil and the 
character of the sand particles 2 8 ¢, 

tIt should be noted that for a repressured oil 
an increase in temperature will result in dim- 
inishing the volume of gas dissolved in the oil, 


tation of the effect of heating oil sands. 

Observations made on the relationship 
between the viscosity of a crude oil and 
temperature show that at a temperature 
of the order of 90-100°C., the difference 
between the viscosities of different crude 
oils is small whereas at a temperature 
of 20°C. the difference may be consider- 
able. The largest reduction in viscosity 
is observed when the temperature of 
crude oils is raised within the tempera- 
ture range of 0 to 40-50°C. Paraffin-base 
crude oils change less in viscosity for a 
given temperature rise than asphalt-base 
crudes. 

This report describes the method and 
discusses the results of an experimental 
investigation carried out by the writer in 
the Laboratory of Petroleum Deposits of 
the Institute of Mined Fuels of the Acad- 
emy of Science of the USSR for the pur- 
pose of determining the influence of tem- 
perature change on the drainage of crude 
oil from reservoir sands and on the quan- 
tity of oil left in the sands when oil is 
drained therefrom only by the influence 
of gravity. Such a condition exists in res- 
ervoir sands in which the propulsive 
force is neither gas nor water under pres- 
sure. The problems associated with grav- 
itational flow of oil through sands are of 
particular interest in the recovery of oil 
by mining. 

The experimental apparatus used in 
the investigations is shown in Fig. 1. For 
each experiment equal quantities of 
Lyuberetsk quartz sand were packed 
into glass tube 1 which is 2.1 cm. in 
diameter and 70 cm. long. As far as pos- 
sible every precaution was taken to have 
the porosities of the sand identical in 
each experiment. The porosities of the 
sand-packed columns were 41-42 per 
cent. 

The sand was saturated with Maikop 
light crude oil (specific gravity =0.832) 
through funnel 3 to such an extent that 
there was no oil in the tube above the 
sand when the experiment was ready to 
be begun by allowing oil to drain from 
the sand into measuring cylinder 4. 

The sand-packed tube with the oil- 
saturated sand column was placed inside 
cylindrical, electrically-heated furnace 
2, the temperature in which was checked 
by means of the mercury thermometer 
5. The temperature within the furnace 
was maintained constant by means of a 





which in turn will lead to a certain increase in 
the viscosity of the oil. The solution of gas in 
oil is known to result in a lowering of the vis- 
cosity of the oil. The effect of an increase of 
temperature on the viscosity of a repressured 
oil, therefore, is offset to some extent by the 
increase of viscosity due to gas coming out of 
solution in the oil. 
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temperature regulator (not shown in 
Fig. 1). 

The experiments were carried out 
with two grades of sand, one having sand 
grains 0.25-0.10 mm. in size and the 
other composed of sand grains 0.10-0.01 
mm. in size, at temperatures ranging 
from 20 to 100°C. with the slope of the 
sand-packed tube varying from 5 to 40 
deg. The tube was inclined at different 
angles to study the effect of the pressure 
due to the head of oil in the sand-packed 
tube on the recovery of oil. As the oil 
in the tube was not replenished, the head 
of oil decreased as the oil drained from 
the sand. As a first approximation it 
may be stated that the average oil pres- 
sure in the tube as determined by the 
Meisner formula equalled: 


P,—P, 





Paverace — 


In 





9 
- 


The experiments were carried out in 
the following manner: The total quan- 
tity of crude oil that drained from the 
sand into the measuring cylinder at the 
room temperature of 20°C. was deter- 
mined. After no more oil drained from 
the sand the temperature in the furnace 
was increased to 30°C,. which caused 
an additional amount of oil to drain from 
the sand. The temperature was main- 
tained until no further oil drained from 
the sand. The total volume of oil recov- 
ered was then measured after which the 
temperature was increased to 40°C., etc. 

The results of the experiments (aver- 
age data) are given in Tables 1 and 2 
and shown graphically in Figs. 2-4. The 





FIG. 1. Apparatus for studying the in- 
fluence of temperature on the resid- 
ual oil content of reservoir sands. 
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FIG. 3. Residual oil in uncemented 
sands at different temperatures 
and different slopes of the tube. 
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FIG. 4. Increase in the percent- 
age oil recovery due to increase of 
temperature from 20° C. to 60° C. 








experiments were repeated so as to re- 
duce as much as possible the effect of 
non-uniform packing of the sand grains 


in the tube. 


Without exception, all experiments 
showed that the volume of oil recovered 
increased with increase of temperature 
and that the rate of drainage of the oil 


from sands composed of large size grains 
than from sands of smaller grains. The 
difference in the volumes of oil that 


drained from sands of different size 


decreased as the temperature increased. 


In the majority of experiments the maxi- 
mum increase in oil recovered from the 
sands was observed for increases of tem- 
perature within the range of 20 to 60°C. 


(Table 1 and Fig. 2). 


The influence of the size of sand grains 
on oil recovery is clearly shown in the 
results of the drainage tests made at 
room temperature as well as in those 


sand grains varied from 15 per cent 
(points A and A, in Fig. 2) to 30 per 
cent (points B and B,) of the initial oil 
content. 


Fig. 3 shows the percentage ehange of 


residual oil in the sand as a function of 
temperature. The curves that character- 
ize the drainage of oil from the 0.25-0.10 
mm. sands have a lesser slope than the 


curves for the 0.10-0.01 mm. sands. This 


made at elevated temperatures. At a 


civen 


temperature, 


more oil drained 


indicates that the drainage of oil from 
coarse sands is less complete when the 
temperature is increased than it is from 
finer grained sands. 


The rate of change of oil recovery 


from 0.10-0.01 mm. sands under the in- 













































































TABLE 1 
| 
Position of sand- Percentage recovery of original oil at Percentage of original oil remaining in 
if packed tube indicated temperature, °C. the tube at indicated temperature, °C. 
g and | 
grains, | Difference 
| Slope, jin elevation 
| degrees | of ends of | 20 30 40 50 60 80 100 | 20 30 40 50 60 80 100 
sand col- 
umn, cm, 
0 25 0.10 5 6.0 15.0 18.0 26.0 29.5 30.5)85.0 82.0 74.0 70.5 69.5 
0 25 0.10} 10 11.7 18.0 21.0 32.0 38.0 39.0/82.0 79.0 68.0 62.0 61.0 
0 25 0.10) 20 23.3 43.0 46.0 52.0 55.5 58.0/57.0 54.0 48.0 44.5 42.0 
0.25-0.10 30 34.0 57.0 60.0 62.0 64.0 65.0 67.0 69.0/43.0 40.0 38.0 36.0 35.0 33.0 31.0 
0.25-0.10 40 43.7 66.5 68.5 69.5 70.5 72.0 33.5 31.5 30.5 29.5 28.0 
0.10-0.01 20 23.3 13.5 17.0 19.5 23.5 27.5 86.5 83.0 80.5 76.5 72.5 
0.10-0.01 30 34.0 (37.0 41.5 44.5 46.0 50.0 63.0 58.5 55.5 54.0 50.0 
0.10-0.01 40 43.7 |46.5 49.0 50.5 52.5 54.5 53.5 51.0 49.5 47.5 45.5 
TABLE 2 
Position of sand-packed tube Size of sand grains, 0.25-0.10 mm. Size of sand grains, 0.10-0.01 mm. 
Difference in Oil recover- | Oil recover- | Increase in | Oil recover- | Oil recover- | Increase in 
elevation of ed at 20° C., | ed at 60° C., | oil recovery, | ed at 20° C., | ed at 60°C., | oil recovery, 
Slope, degrees ends of sand ce. ec. per cent ce. ce. per cent 
column, cm. 
20 23.3 43.0 52.0 21 13.5 27.5 109 
30 34.0 56.5 65.0 15 37.0 50.0 35 
40 . 43.7 66.5 72.0 4 46.5 54.5 17 


fluence of temperature is greater than 
that for sands composed of 0.25-0.10 
mm. size sand grains. (Table 2 and 
Fig. 4). This is to be expected for the 
following reason: The quantity of crude 
oil retained by sands by capillary forces 
increases as the size of the pore channels 
decreases. Moreover, because of the 
greater total surface of sand faces, the 
finer sand holds the most film oil. There- 
fore, the temperature factor has a more 
‘pronounced influence with respect to 
drainage of oil from sands in the case 
of sands composed of sand grains of 
small size than it has in coarser sands. 


Experiments performed to determine 
the efficiency of drainage of oil from 
sands composed of sand grains of dif- 
ferent sizes within the temperature range 
of 20-60°C. and with the sand column 
inclined at different angles showed that 
for a given size sand and a given tem- 
perature an increase in the angle of slope 
of the sand tube leads to an increase 
in the volume of oil drained from the 
sand. On the other hand, the rate of 
increase in volume of oil recovered when 
temperatures are increased diminishes 
as the angle slope of the sand tube 
increases. This effect is most pronounced 


for the finer sands (Table 2 and Fig. 4). 


It thus becomes clear that when the 
angle of slope of the sand tube is in- 
creased the role of temperature on the 
drainage of oil from sands becomes less 
pronounced. In the cited experiments, 
when the temperature was increased 
from 20 to 60°C. and the inclination of 
the sand packed tube was increased from 
20 to 40 deg., the resulting reduction in 
the rate of increase of oil recovery from 
the 0.25-0.10 mm. sand was from 21 to 
9 per cent and from 109 to 17 per cent 
in the case of the 0.10-0.01 mm. sand 
(Table 2 and Fig. 4). This is as it 
should be for when increasing the slope 
of the sand packed tube a greater 
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NGINEERED 
TO WORK TOGETHER 


The complex machinery used in oilfields today requi 





gompact, strea 
‘speed 400 H.P. 
8 drum speg@ 


wworks are £ 


sound engineering in all stages of design and construc- 
tion. Smooth, dependable drilling is especially assured 
when the major drilling units are engineered and built 
to work together. 


FOR 7000° DRILLING 


.. We present the completely unitized Brewster N-7 





for use with 
“gh roller 


Drawworks, the Brewster RS-18 Oilbath Rotary, and Sk 
the Brewster 6-S Swivel. Practical engineering is incor- RS-18 Oilbat See 
porated in every detail of these fine units, and they are a eee a Pi) 
constructed of the best materials in the expert manner smooth, quiet p 


which has been characteristic of Brewster Oilfield 
Equipment for over 30 years. For your next drilling 
job, use Brewster equipment—equipment that’s engi- 


neered to work together. 


Export Office: ACME OIL WELL SUPPLY CO., 19 Rector St. 
New York City, U.S.A. 


THE BREWSTER CO., INC. 


SHREVEPORT, LOUISIANA, JU. S. A. 


For Over 30 Years Manufacturers of Crown Blocks, Traveling 
Blocks, Oilbath Swivels, Oilbath Rotaries, 
Unitized Drawworks, Winches. 
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CONE PACKING 
CAN STAND THE PRESSURE 


Hercules’ exclusive Cone Packing 
has successfully withstood more 
than 2,000 pounds pressure. Cone 
Packing practically eliminates fric- 
tion... will not burn out if well 
pumps-off. The need for wabblers 
is eliminated. No foreign lubrica- 
tion is required. But most impor- 
tant to YOU, Hercules Cone Pack- 
ing will outlast old-style ordinary 
packing many times... is easy to 
install and is moderately priced! 


Sold at all supply stores. 





STUFFING 


BOX CONE 
Fully PACKING 
Patented 


Also made with Tee Base. 





TOeCk COMPANY 
TULSA, OKLAHOMA, Box 286 


EXPORT OFFICE: 30 Rockefeller Plaza 


NEW YORK, U.S.A. 
:. CABLE ADDRESS: HERTOCO 
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amount of crude oil drains from the sand 
without the aid of an increase in tem- 
perature and thus the effect of tempera- 
ture will be less pronounced. 

The general conclusion that may be 
derived from the investigation is that 
the effect of temperature on the gravity 
drainage of oil from sands is more 
marked as the natural forces available 
to move oil through the reservoir sands 
decline in magnitude. It also is more 
marked in finer sands. At the same time, 
the results of the experiments permit 
concluding that the maximum effect of 
a temperature increase on increase of oil 
recovery from sands may be reached 
when, for a given temperature increase, 
the viscosity of the crude oil decreases 
most rapidly. It is observed also that 
the greater change in viscosity due to 
temperature change occurs in the region 
of highest viscosity.® 

The above conclusions are confirmed 
by the experiment carried out by A. B. 
Sheinman who, when investigating the 
role of temperature on the primary 
and secondary displacement of crude 
oil by gas pressure, demonstrated that 
the most marked effects of temperature 
were noted when the sands were satu- 
rated with the most viscous crude oil.® 

The experiments suggest that heat 
should be applied primarily to such de- 
posits as are composed of fine-grained 
sands, at low temperatures and contain- 
ing high viscosity crude oil. A deposit 
of that type, for example, is the Ukhta. 
The temperature in the formation of that 
field is about 6° C. at which temperature 
the oil is very viscous yet it is charac- 
terized by the property that its viscosity 
is greatly reduced by a small increase 
of temperature (seven fold when raising 
the temperature from 6 to 30°C.) It is 
necessary, however, to raise artificially 
the temperature of the oil sand only 20 
to 30°C. to cause a marked increase in 
the rate of drainage of oil from the 
sand. A still greater effect on the rate 
of drainage of oil from sands would ma- 
terialize by heating artificially the oil 
deposits in the Arctic region. There also 
will it be of great practical interest in 
connection with the above study to inves- 
tigate the drainage of oil from sands in 
the presence of water. 

This investigation was conducted 
through the initiative of M. A. Kapelyu- 
shnikov, member of the Academy of 
Science of USSR, with the assistance of 
O. N. Zhelenina. 
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CHILL 
RINGS 


the JOINTS 
are the 
STRONGEST 
part of the line 
\A 





Every joint is a point of EXTRA 
STRENGTH when refinery lines 
and pipe lines are welded with 
WEDGE Split Chill Rings with the 
patented SPLIT Feature. WEDGE 
Chill Rings REINFORCE pipe 
joints, making them the strongest 
part of the line. In case of shock, 
strain or vibration, the pipe will fail 





before the reinforced joint. Because 
joints are reinforced, LIGHTER pipe 


can be safely used; this saves weight 
and LOWERS COST. The flexible 
feature of WEDGE Chill Rings auto- 
matically adjusts the ring so it fits 
snugly against the inside surface of 
the pipe. Why not investigate? 


Write for Information 


WEDGE PROTECTORS, INC. 


3977 Jennings Road, Cleveland 9, Ohio 


)WEDGE | 


) Split CHILL RINGS 4 
) SAVE MONEY § 
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@ 324°F. BOTTOM-HOLE TEMPERATURE and was easily reversed out. The squeeze was 
made without a hitch. 
oF Sie women This is a valuable characteristic of Unaflo. 
@ 4200 PSI TRUCK PRESSURE It is not merely slow-setting. It has a delayed, 
a postponed, a retarded set that keeps it fluid 
*Way down this deep Louisiana well they andpumpable during its en- 
pumped 100 sacks of easy-flowing Unaflo. 95 tire period of retardation, 
were squeezed out. Despite time, temperature after which it hardens to 
and pressure, the excess Unaflo remained fluid _a solid, impervious seal. 


Send for “Unaflo Oil-Well Tables,” a shirt-pocket booklet of down-the-well 
volumes of cement and mud. Write to Universal Atlas Cement Company 
(United States Steel Corporation Subsidiary), Amicable Building, Waco; 
Oklahoma City; Birmingham; Chicago; New York. Export Distributors, 
United States Steel Export Company, New York. 









Unafio Retarded Cement 
Resistant to Sulfate Waters 


land Cement—Type ! 
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‘“*THE THEATRE GUILD ON THE AIR’’—Sponsored by U. S. Steel —Sunday Evenings—ABC Network 
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G. A. Mabry, Humble 
Oil and Refining Com-. 

° . pany, acting as master 
pont gh toe age of ceremonies, intro- 


R. V. Hanrahan, presi- 


duces the next speaker 


and Refining Company, under the big top. 


greets E. J. Johnson, 
mayor of Irving, Texas, 
upon his arrival at the 
dedication celebration. 








Humble dedicates products terminal 





— a Picture 
Engineer = By W. J. DAVIS 


Se 











A prizzunc rain failed to dampen Attending the dedication were, left to right, J. A. Neath, on the board of directors ; 


the celebrating spirit of 300 Humble Hines H. Baker, executive vice-president; R. V. Hanrahan, and Mayor Johnson. 
Oil and Refining Company employees 


; ind their guests at the dedication of 
Irving products terminal October 15. 
[he station is the present terminus of 
Humble’s $4,000,000 finished products 
from Baytown to Irving, Texas. The 
line also has loading facilities at 

Houston, Hearne, and Waco. 
Master of ceremonies was G. A. 
ry of the Humble company and E. 
Johnson, mayor of Irving, welcomed 
group. R. V. Hanrahan, president 
Humble Pipe Line, reviewed the work 
t had been done in spite of the war 
shortages and outlined further ex- 
sion of his department in North and 
West Texas. J. A. Neath, member of the 
board of directors, Frank Watts, sales 
nager, and Hines H. Baker, executive 
e-president, rounded out the list of 

peakers. 

The loud speaker system was turned 
er to a gaily-colored cowboy band 
resh from the Texas State Fair at Dal- 
while pipeliners, refiners, and town 
pitched in on the hot coffee and 
ecue with appropriate trimmings. 
1e new terminal is to provide both 
ck and tank car loading facilities for 
ill grades of gasoline marketed by the 
ympany.: Automatic shut-offs are pro- 
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* FOR THICK FLUIDS 
* FOR VARYING HEAD 
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TA eos 


@ Sier-Bath Screw Pumps are built for the jobs 
that stump other pumps. They handle pastes, plas- 
tics and semi-liquids, with maximum efficiency, 
minimum pulsation. Less affected by head than 
other displacement pumps, they are practically 
unaffected by angle of inclination. 


Simple, with only two moving parts, Sier-Bath 
Screw Pumps are low in maintenance. Their end- 
to-center fluid flow eliminates thrust bearings. 
Their self-centering timing gears eliminate side- 
wear resulting from screw contact. Packing can be 
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* FOR MINIMUM PULSATION 
* FOR MARINE SERVICE 


‘ 


added while pump is running. Their smooth dis- 
charge reduces tip cleaning and improves effic- 
iency in oil burner service. Built to close toler- 
ances, Sier-Bath Screw Pumps have roller 
bearings as standard design. 


Available in horizontal and vertical models. 
Removable liners may be specified if desired. 
Bulletin now available contains full data on pump 
selection, viscosity tables, definitions, etc. Write 
for it. 


See our Booth No. 568 
New York Power Show, December 


Also manufacturers of 
SIER-BATH GEAREX ROTARY PUMPS 
and SIER-BATH PRECISION GEARS 





at both racks and permit the set- 
in advance of loading, of a given 
nt of fluid to be loaded. The elec- 
pumping equipment shuts down 
the predetermined amount has 
loaded. All pumping is remotely 
lled from either rack. Average 
rate from any of the outlets is 
il. per min. by means of two 6-in. 
ype pipe line pumps. Storage fa- 
include one 30,000-bbl. tank at 
and will be increased to a total 
000 bbl. by the first of the year. 


lispatcher and truck driver 
itch carefully as liquid level 
brought up to the butterfly 
hile topping out a load. 


he truck loading rack with 

pacious concrete drives oper- 

at present only from one 

le until delivery of a second 

pumping and metering unit to 
omplete the installation. 


» eight-car spot when com- 
leted will allow finished prod- 
s to be loaded out from 6-in. 
eaders supplying from one to 


r grades of fuel. 
THE END 
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Stainless Steel 


This equipment is used in a process which 
involves the continual circulation of a corrosive 
sulphite liquor. Paper mill men say the process 
would not be possible without the use of stain- 
less steel for pipes, valves, and fittings. These 
installations have thoroughly demonstrated the 
effective resistance of the metal to the cor- 
rosion encountered in the industry. Stainless 
steel is also extensively used in the chemical 
and petroleum industries, where again cor- 
rosion is the enemy of low maintenance costs 
and uninterrupted production. 

If you are interested in other new uses of 
stainless and other alloy steels, ask to receive 
the monthly publication, Evectromet Review. If 
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Means Longer Life 


for Processing Equipment 


you need information on the production, prop- 
erties, or fabrication of these steels, write our 
Technical Service Department. While we do 
not make steel, we do produce the ferro- 
alloys which are used in its manufacture, and 
our engineers have accumulated a fund of 
information on the use of stainless steel in 
many industries. 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 
uCC) 
30 East 42nd Street, New York 17, N. Y. 


In Canada: Electro Metallurgical Company 
of Canada, Limited, Welland, Ontario 
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Graphic method of selecting roller chain 
drives for multiple speed transmissions 


By WALTER BROWN, Assistant Chief Mechanical Engineer, 


International Derrick and Equipment Company 


Ass the average depth of oil wells in- 
creases year by year, the demand for fas- 
ter and more flexible drilling rigs in- 


A clear tendency 

to widen the speed 
range of both the drum and the rotary 
drives can be noted. This leads to an 
increase in the number of speeds and to 
more elaborate but more flexible trans- 
missions. Recent investigations have 
shown that certain favorable speed pat- 
terns can produce a considerable reduc- 
tion of “coming out of the hole” time 
compared with certain other speed pat- 
terns having the same number of speeds 
and the same engine power. 

The majority of newer designs of 
medium size and heavy rotary drilling 
rigs have six forward speeds with three 
chains between two shafts, and two 
chains between the second and a third 
shaft. Others obtain eight to nine speeds 
in a similar way. In most of the designs 
the shaft centers are fixed, and no means 
is provided for adjusting the chain cen- 
ter distance for wear. 

In laying out a chain transmission for 
a drilling rig the designer is confronted 
with the task of finding two or three 
chain drives that satisfy the following 
conditions: 

1. The chains should not be over- 
stressed when running with full power 
at lowest speed. 

2. The chain pitch should be selected 
so that the chain can withstand the high- 
est speed that it might have to run. 

3. The sprocket ratio should fit as 
closely as possible into the desired speed 
pattern. 

1. The chain centers should not be so 
short as to crowd the chain and not so 
long as to make the drive and transmis- 
sion housing too heavy and expensive. 

5. The centerdistance, pitch, chain 
length, and sprocket should be selected 
so that the difference between the theo- 
retical centerdistance of the slackest and 
the tightest chain should be less than 
one-tenth of the pitch length. 

6. The pitch sizes used should be as 
much alike as possible from the produc- 
tion and cost standpoint. 

7. Sprockets with the same pitch and 
the same number of teeth should be 
used when possible for the same reason. 

\ design that takes all these points 
into consideration will have to be a 
compromise. An economical solution can 
he obtairted only by figuring through a 
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large number of cases and eliminating 
the less desirable ones. This process, if 
carried through with some degree of 
thoroughness, is very time consuming, 
especially because of the clumsiness of 
the exact centerdistance formula for 
chain drives, which is shown below. 

Graphs prepared by some roller chain 
manufacturers are made only to give the 
approximate centerdistance needed for 
single chain drives with adjustable cen- 
terdistances, and they are difficult to 
read closely enough for the above pur- 
pose. Other manufacturers of roller 
chains publish tables showing the exact 
centerdistance of drives between some 
small sprockets in combination with a 
large number of large sprockets and 
chain lengths. These tables, while help- 
ful as far as they go, cover much too 
small a part of the total range that 
should be considered. 

The figures from these tables, how- 
ever, can be used to good advantage as 
starting points for the graphic method 
described below. The exact formula for 
the centerdistance of chain drives reads: 


C = centerdistance in pitches 
L = chain length in pitches 
N = number of teeth of large sprocket 
n = number of teeth of small sprocket. 

If a value “a” is added to L, N, and 
(-4-F 

2 Z 

and (N—n) remain unchanged be- 
cause “a” cancels out. C, therefore, is 
independent of the size and prefix of the 
value “a”. In other words, the centerdis- 
tance remains unchanged if a whole 
number is added to or subtracted from 
the values L, N, and n. 


In a system of rectangular coordinates 
with “N” as abscissa and “n” as ordi- 
nate, a straight line at an inclination of 
45° to the coordinates represents all 
chain drives having the same centerdis- 
tance. We have to keep in mind at the 
same time that the value C and the term 


(:—F-3) 


n, the terms 


2 2 
are unchanged only when L is increased 
or decreased the same amount in pitches 
as N and n in number of teeth. 








C= 


L—g—z t+y(L—-X— 


ye) 





4 





marked on the ordinate. 


NUMBER TEETH OF SMALL SPROCKET 


0 





FIG. 1. Diagram showing number of teeth of the large sprockets 
marked on the abscissa and the number of teeth of the small sprockets 
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t R\ If you could put two average locomotives on the piston 
~\ head Of a large diesel, the load would be less than the push 
NY at the start of the power stroke. It’s up to the piston rings 
to seal the pressure while traveling “stop and go,’ and 
conforming to any out-of-round or taper in the liner. 
Sounds like a job for something special in rings, doesn’t it? 
The job does call for something special, and Koppers 
specializes on providing it. The research department is 
constantly working on new alloys, that will provide the 
exact combination of strength and service qualities re- 
quired. From 50 to 100 analyses are made daily, to control 
metal composition. The newest equipment, manned by 
highly skilled operators, assures split-hair precision in 
dimension and finish. 30,000 ring patterns provide a ring 
in every size... of every type... for every purpose. And 
our representatives are always ready to help you put the 

right ring in the right place. 


CK) 
LY 


American 











Piston Rings 


KOPPERS COMPANY, INC. 
Bush & Hamburg Sts., Baltimore 3, Md. 
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France Metal 
Packing rings 
distinguished by 
the tangent cut, 
step joint design, 


A France Packing Case 
ne the famous 
France Rings jg made for 


ony type Engine and Com 
Pressor, 


make a perpetual 
. seal with three 
, segments. 


- Write for Catalog 
Stating the type Packing in 


which you are interested 





al’ (2 | Packing rings 7 


. seal without 7 
i mE 3 % wear—polish rods 
‘ 5 to a bright finish. 









The ring design ~ 

is made in cast iron, bronze, - 
carbon-bakelite, and car- 

bon, each having a 

specific application. 





This graphic method of selecting 
chain drives is explained in the follow- 
ing example: 

We have a chain drive consisting of a 
23 and a 62-tooth sprocket and a chain 
88 pitches long. The centerdistance is 
21.865 pitches. We want to design a sec- 
ond drive with the same shaft centers 
having a sprocket ratio of about 20:31. 

The diagram (Fig. 1) shows the num- 
ber of teeth of the large sprockets 
marked on the abscissa and the number 
of teeth of the small sprockets marked 
on the ordinate. A line, “o-a”, drawn 
from the zero point through point A 
(x = 31, y = 20) represents all points 
corresponding to the desired sprocket 
ratio 20:31. A horizontal line “23” 
(y = 23) represents all drives having a 
small sprocket of 23 teeth. 

In the above mentioned centerdistance 
table, covering the combination of a 23- 
tooth sprocket with a complete line of 
large sprockets, one or more drives are 
selected with centerdistances differing 
from the centerdistance of the first drive 
(21.865) less than one tenth of a pitch. 
The corresponding points are marked on 
the horizontal line “E-F” for the 23-tooth 
small sprocket. The points C, B, and D. 
for instance, have the following charac- 
teristics: 











Number of Chain Centerdis- Difference 





teeth of length tance in between 
large in pitches, “C” and 
Point sprocket pitches a, 21.865 
Cc 41 76 21.812 — .053 
B 37 74 21.8865 + .0215 
D 33 72 21.943 + .078 








The intersections between line “o-a” 
and lines “B-b”, “C-c”, and ‘‘D-d’’ 
(drawn at an angle of 45° from the 
points B, C and D) give the desired solu- 
tion. Line “B-b”, for example, intersects 
with line “o-a” near point M corre- 
sponding to a sprocket ratio of 25 to 
39. The corresponding chain length 
would be 76 pitches (74 plus 25 minus 
23). Another possible solution would be 
point N corresponding to sprocket ratio 
of 26:40 and a chain length of 77 pitches. 
An odd number of pitches in the chain 
requires an offset link. 

Line “D-d” originating from point D 
located to the left of the intersection be- 
tween line “o-a” and the 23-tooth line 
cives point P. corresponding to a drive 
of 19 and 29 teeth and a chain length of 
68 links (72 — 23-+-19). 

In a similar way line “C-c” produces 
at point “O” a solution with 33 and 51 
teeth and 86 pitches of chain. 

Which one of these solutions should 
be used or whether still other solutions 
should be investigated will denend on 
considerations such as shaft diameters 
safety factor, limiting speeds or space 
reauirement. 

The described method eliminates the 
work of having to solve a complicated 
formula containing two second powers 
and one square root. It will give the de- 
signer more time to investigate the speed 
pattern-of his rig, enable him to select 
a more favorable one, and solve his prob- 
lems more rapidly than heretofore. 

kk * 
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t DRILL PIPE AND TOOL JOINTS 
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™ . .. give you a matched efficiency performance 
9 unequaled by any other drill pipe tool joint 
e combination manufactured. 
- The superiority of this combination is possible 
‘ because both drill pipe and tool joint are com- 
: pletely controlled by one company from engineer- 
h ing research and design through all manufacturing 
a processes to the finished product. 
e The precision assembly of this drill pipe and tool 
joint assures the user of maximum efficiency and 
“ uniform strength throughout the string. 
Tool Joints for Shrink Thread Drill Pipe can be 
y quickly and easily replaced in the field. 
ss Because this unit is manufactured and controlled by 
e one company, there is the added advantage of 
f dealing with one reliable source of supply —one 
order to place—and one company responsibility. 
s 
d 
Ss 
n 
s 
e 
C 
d 
$ 


] DISTRICT SALES OFFICES: ATLANTA; BOSTON; CHICAGO; & 
t DENVER; DETROIT; HOUSTON; LOS ANGELES; NEW YORK; 
“ 


PHILADELPHIA; PITTSBURGH; ST. LOUIS; SAN FRANCISCO; TULSA. 


. EXECUTIVE OFFICES: PITTSBURGH, PA. DIVISION OF THE NATIONAL SUPPLY COMPANY 
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The pH of waters from gas-condensate wells 


saturated with carbon dioxide at various pressures” 


By H. ARTHUR CARLSON 
Phillips Petroleum Company 


@ Summary. The pH of waters from 
several gas-condensate wells, saturated 
with carbon dioxide, has been measured 
at various pressures to determine wheth- 
er the pH is low enough to give accelera- 
ated corrosion. Four water samples 
(three gas-condensate well waters and 
one oil well water) saturated with car- 
bon dioxide at pressures from 20 lb. per 
sq. in. to 80 lb. per sq. in. at room tem- 
perature (77°F.) ranged in pH value 
from 4.7 at the lowest pressure to 4.1 at 
the highest pressure. A fifth sample dif- 
fered from the others in that it exerted 
a strong buffer action to carbon dioxide 
under pressure at a pH of 5.2. Spectro- 
scopic analysis indicated borate to be 
present, which may account for the 
buffering action of that water. 

The system CaCO, (solid) + CaSO, 
(solid) + CO, + H,O has a strong 
buffering action at a pH of 5.25 at pres- 
sure up to 80 lb. per sq. in. This system 
may be present in some wells. These 
natural buffers present in water pro- 
duced from high pressure gas-conden- 
sate wells influence the degree of acidity 
produced in these waters by solution of 
carbon dioxide and is another variable 
affecting the corrosiveness of these wa- 
ters, 

The pH is related to the partial pres- 
sure of the carbon dioxide present, and 
not to the total pressure. The partial 
pressure of carbon dioxide in gas con- 
densate wells does not usually exceed 80 
lb. per sq. in. The estimated pH at the 


wellhead can be calculated from the 
wellhead pressure and the per cent car- 
bon dioxide in the gas, assuming equi- 


librium has been reached. For example, 
well B has a wellhead flowing pressure 
of 4100 Ib. per sq. in. and 1.88 per cent 
carbon dioxide in the gas. The partial 
pressure of carbon dioxide is: 4100 
1.88% 77 lb. per sq. in. Reading from 
fable 2, a pH of 4.2 is obtained. The 
presence-of carbon dioxide at the high 
pressures of the gas condensate wells 
gives a partial pressure of carbon di- 
oxide sufficient to produce a pH low 
enough to cause accelerated corrosion. 
Preliminary laboratory colorimetric 


*Presented before the NGAA Corrosion Re- 
search Project Committee, October 17, 1946, 
Dallas, TeXas. 
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measurements of pH using a double win- 
dow Jerguson gage indicate that the hy- 
drogen-ion concentration can be deter- 
mined in the field at wellhead pressures 
by employing this type of instrument 
made of stainless steel. 


@ Introduction. One of the most diffi- 
cult problems in corrosion has recently 
arisen in the operation of high pressure 
gas-condensate wells'. Corrosion occurs 
in well equipment where temperature 
and pressure conditions permit conden- 
sation of water. Pressures in these wells 
are from 1500 lb. per sq. in. to as high 
as 6500 lb. per sq. in. and temperatures 
range from 150°F. to 250°F. Most of 
these wells produce gas and hydrocar- 
bon condensate containing carbon di- 
oxide, but no oxygen and usually no 
hydrogen sulphide. The presence of car- 
bon dioxide at the high pressure in- 
volved, suggests that the condensed wa- 
ter should have a low pH while it is 
under pressure. It is the purpose of this 
investigation to determine the pH of 
waters from some gas-condensate wells 
saturated with carbon dioxide at vari- 
ous pressures to indicate whether the 
pH is low enough to give accelerated 
corrosion. Certainly no intelligent choice 
of corrosion-resisting materials (such as 
alloys) or proper treatment with chemi- 
cals to decrease the corrosiveness, can 
be employed without some knowledge of 
the acidity of the corrosive liquid under 
pressure. 

@ Experimental method. The colori- 
metric method using standard buffer so- 
lutions was utilized in this investigation 
of determining pH at pressures above 
one atmosphere. The pH colorimetric 
measurements were made in 614-0z. 
clear glass crown-capped bottles. A 
3/32-in. diameter hole was drilled in the 
center of each bottle cap. The cork was 
removed from the caps and self-sealing 
butyl rubber gaskets (5/16 in. in diame- 
ter and 0.1 in. thick) were glued with 
rubber cement on the inside of the cap 
over the hole. Oil-resistant rubber gas- 
kets 15/16 in. in diameter were then 











TABLE 1 
pH of carbon dioxide solutions at 25° 
C. (77°F.) colorimetric measurements. 





COz pressure in Ib. per sq. in. abs. pH 
RSE SOR re ren eee 3.8 
I Ged asa nsd icietays ieiolors) a nie le aiaieib.ocierelnne eae bainseiew 3.6 
care cca bars sae i reNelepNRE piste. sa cebiaparha ies 3.5 
RS ne ie oe piney Pen ree ee eer ree 3.4 








cemented to the self-sealing gaskets, and 
the caps were ready for use. These 
15/16-in. gaskets were used to replace 
the cork normally present in the bottle 
caps. They were specially treated to re- 
move all traces of sulphur and other im- 
purities. The preparation of the special 
rubber used in making these gaskets was 
described in a paper by Fryling*. The 
bottle with the water sample was capped 
and mounted on a ringstand. A 3-in. di- 
ameter clear Lucite tube open at both 
ends was placed around the bottle as a 
safety measure. 

A 2-reduction stage regulator with a 
maximum delivery pressure of 150 lb. 
per sq. in. was attached to a supply 
cylinder of carbon dioxide of approxi- 
mately 99.5 — 100.0 per cent purity. A 
Baroid air hose suitable for a working 
pressure of 100 lb. per sq. in. was at- 
tached to the delivery side of the regu- 
lator. A 25-gauge stainless steel hypo- 
dermic needle was silver soldered to a 
special adapter and this adapter was 
then fitted on the other end of the air 
hose. The hypodermic needle was in- 
serted into the bottle through the hole in 
the bottle cap. 


@ Materials. The indicators and the 
buffer solutions employed as standards 
in the colorimetric measurement of pH 
were obtained from the Central Scien- 
tific Company. Buffer tablets compound- 
ed from the formulas of Kolthoff, Mc- 
Ilvaine and others manufactured by the 
Coleman Electric Company accurate to 
+ 0.02 pH unit at 30°C. were also used. 
These buffers differed successively in 
pH by 0.2 units. By proper mixing of 








TABLE 2. pH of carbon dioxide saturated well waters. 























Date Total solids | Initial pH pH at indicated COz pressure, lb. per sq. in. 
Well sampled in p.p.m. of water | 

20 Ib. =| 40 Ib. 60 Ib. 80 Ib. 
Mv ccawbnaecke eaatsos 2-23-45 702 6.45 4.6 4.4 | 4.3 4.2 
_ SRS re oe 4-10-46 7,653 5.4 4.6 | 4.4 | 4.3 4.2 
_ TR renee 8-18-44 15,858 4.6 4.5 4.4 | 4.3 4.1 
A RA ene 5- 1-46 37,498 8.0 5.5 5.2 | §.2 5.2 
eet oss acc 3-14-46 141,623 6.3 47 | 46 45 44 








(a) Atmospheric pressure (no carbon dioxide added) 
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Buiaing tanks for handling liquids or gases has 
been the business of General American for over 
50 years. 
















As the petroleum chemical industry develops, this 
organization designs and builds storage tanks 
specifically for the new materials. Special attention 
is given to preventing evaporation losses. The 
General American Hidek Floating Roof, for work- 
ing tanks with a large throughput or pumping, 
floats on the liquid surface, eliminating the dis- 
placement of vapors that normally occurs in 
standard type storage tanks. 


When a storage problem arises, get in touch with 
a General American Engineer. 
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TABLE 3. Production data. 





B C D 





Date sampled. . 

Formation ne 

Reservoir temperature, a : 
Reservoir pressure, lb. per sq. in... . 
Wellhead flowing temperature, °F., est. 
Wellhead flowing pressure, lb. per sq. in. 
Production rate, million cu. ft. per ani 
Distillate production, bbl. per day. 

W: ster production, bbl. per day. 

CO» in gas, mole per cent.... 

Caler ilated partial pressure, CO:, Ib. me sq. ‘in. 
Estimated pH at equilibrium 








3-25-45 3-14-46 


Lime Sand Brown Dolomite 
218 210 Estimated 85 


85 


3895 at 8950 it. 
170 


2700 
2.1 
80 


4 
0.99 
27 




















W ell radical (p.p.m.) 





Tt ital sc ric “a . 
Sodium and potassium 
Silica 
eo YT 

m 
Ma agnesium 
Chk rides 
Bicarbonates 
Sulphates 
PL MMONBIO SS 5. coisa dienacinciotc.avieeaecasia's 
Organic acids 

60° F. 

Gravity at ——— 
60° F. 


i 
e sampled 





13,843 
Present None 
1,705 441 
158 lul 
9,692 21,459 
90 1,636 
102 24 
Absent Absent 
Present Present 


1.0244 


8.0 
5-1-46 


1.0142 


4.6 
8-18-44 




















buffers, solutions differing in pH by 0.1 
unit were obtained. These buffer solu- 
tions were checked before being used 
with a Leeds and Northrup pH meter. 

The water used was obtained from the 
regular laboratory distilled water sup- 
ply and was boiled to free it from dis- 


solved air. Carbon dioxide was bubbled 
into the test solutions to displace air be- 
fore the bottle was capped. 

The colorimetric standards were made 
up using 192 ml. of buffer and 8 ml. of 
0.04 per cent solution of the desired in- 
dicator and placed in the bottles. Brom- 








First Choice Among Oilmen Everywhere Is This 
Safety-Approved Justrite Flashlight 


Best seller in the petroleum industry is this 3-cell Justrite 
flashlight Model No. 17-S. Powerful beam of 1800 candle- 
power; 3 cells assure dependable light. Can be used for 
either spot beam or spread light. Strongly molded plastic 
case, guaranteed against breakage. Signal flasher switch. 
Fits in palm of hand, stands on base, or attaches to belt 
with belt clip. Approved by Underwriters’ Laboratories, 


Inc., and by U. S. Bureau of Mines. 


Uses New Honeycomb Lens 


Where a larger beam of light is desired, use the famous 
new Justrite Honeycomb lens—it fits any Justrite Service 
Flashlight. The Justrite Honeycomb Lens spreads a circle 


of clear, even light (3 ft. in diameter at 8-foot distance). 


No dark rings, no distortions. 


Honeycomb 


Lens 


Available now! Ask your supply company about Justrite. 


JUSTRITE MANUFACTURING COMPANY 


2063 N. Southport Avenue, Dept. G-2, Chicago 14, Illinois 
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phenol blue indicator was used in the 
pH range of 3.0 to 4.6, bromcresol green 
from 4.0 to 5.4 and chlorophenol red 
from 5.2 to 6.8. 

The same volume, 192 ml., of the test 

water and 8 ml. of 0.04 per cent solution 
of the indicator were placed in the bot- 
tle. A series of readings were taken on 
the same sample by increasing the pres- 
sure. The sample was shaken until equi- 
librium was reached before its color was 
compared with the standards. By match- 
ing colors, the pH value was ascertained 
with a precision of 0.1 pH unit. Fluores- 
cent lighting was used with a white 
paper as a background. 
@ The pH of carbon dioxide saturated 
waters. By the colorimetric method de- 
scribed above, the hydrogen-ion concen- 
tration of conductivity water saturated 
with carbon dioxide was determined in 
this laboratory at 20, 40, 60, and 80 lb. 
per sq. in. abs. The values are presented 
in Table 1. These values agree closely 
with the values reported by Moore and 
Buchanan‘. They report the pH of car- 
bon dioxide solutions for 18 pressures 
between 15 and 490 lb. per sq. in. (1 and 
33.3 atmospheres) is 3.7 to 3.3. They 
found that the hydrogen-ion concentra- 
tion reached a minimum of a pH of 3.3 
at 80 lb. per sq. in. and did not decrease 
with further increase of pressure*. Mul- 
ler and Luber® determined colorimetri- 
cally the pH of a carbon dioxide solu- 
tion to be 2.9 at 734 lb. per sq. in. (50 
atmospheres). 

It was found in this laboratory that the 
system CaCO, (solid) ++ CaSO, (solid) 
+ CO, + H,0 has a strong buffer ac- 
tion at a pH of 5.25 at pressures of 20, 
40, 60, and 80 Ib. per sq. in. abs. Shipley 
and McHaffie® have shown that this sys- 
tem has a strong buffering action at a 
pH of 5.11 (determined by electrometric 
titration) at pressures up to one atmos- 
phere. 

In the study of distillate well corro- 
sion, all reported pH measurements of 
well waters have been made at atmos- 
pheric pressures. This has given rise to 
misconceptions. Actually, the pH will be 
lower at well pressures than at atmos- 
pheric pressure, for carbon dioxide is 
absorbed by the water under pressure. 
Therefore it seemed desirable to deter- 
mine the pH of well waters saturated 
with carbon dioxide at pressures above 
one atmosphere. 

The gas-condensate well water sam- 
ples are from the Gulf Coast region and 
from East Texas. An oil well water sam- 
ple from the Panhandle area with a total 
solid concentration of 141,623 p.p.m. was 
selected to study the effect of high con- 
centration of brine on the pH. 

The pH of five well waters with salt 
concentration ranging from 702 p.p.m. 
to 141,623 p.p.m., saturated with carbon 
dioxide at pressures of 20, 40, 60, and 80 
ib. per sq. in. are shown in Table 2. The 
pH is related to the partial pressure of 
the carbon dioxide present and not to 
the total pressure. The calculated partial 
pressure of carbon dioxide and an esti- 
mated pH at the wellhead assuming 
equilibrium is presented in Table 3, to- 
gether with production information on 
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AIR FLOW 


1. ALL MONEL METAL Lifetime Construction. 2. Electrical connection outside vane 
ring. 3. Electrical leads enter motor through hollow vane. 4. Ventilating air in 
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vapors contact motor or bearings.) 6. Stator and rotor windings are fresh-air 
cooled. 7. Streamlined flow vanes supporting motor and fan guide axial air flow 
and increase efficiency. 8. Air-foil section hollow fan blades. 9%. Spherical hub 
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the 5 wells. The chemical analyses are 
given in Table 4. The total solids may 
vary considerably with the rate of pro- 
duction, depending upon the amount of 
condensation of water. The two water 
samples from Well B taken at different 
dates is an example of this variation in 
‘otal solids. Oftentimes the variation is 
much greater than in this particular 
case. 

A weak acid will cause hydrogen gas 
evolution to begin at a higher pH than is 
required with a strong acid®. Carbonic 
acid causes hydrogen gas evolution at a 
pH of about 5.4, whereas hydrochloric 
acid requires a pH of 4.1%. Carbonic acid 
is only 6 per cent dissociated at a pH of 
5.4, while hydrochloric acid is 100 per 


cent dissociated. As a result, the total 
available acidity of the carbonic acid at 
pH 5.4 is 16 times as great as the actual 
hydrogen-ion concentration, and conse- 
quently its capacity to neutralize the 
alkaline film against the metal should 
be as great as that of a hydrochloric acid 
solution with 16 times the hydrogen-ion 
concentration; that is, a hydrochloric 
acid solution of pH of 4.2%. It can be 
seen from Table 2 that the well waters 
at all pressures of carbon dioxide have 
a pH of 5.5 or less, indicating that these 
waters are corrosive when carbon di- 
oxide is present. The low pH of well 
waters indicates that the acid-type cor- 
rosion is a dominating factor in gas-con- 
densate well corrosion. Four of the water 
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Statement of Condition September 30, 1946 


RESOURCES 


Loans and Discounts . .. . 


Customers’ Liability—Letters of Credit . . . 


Banking House . . . .. . 
Furniture and Fixtures. . . . 
Real Estate for Bank Expansion . 
Stock in Federal Reserve Bank 

U.S. Government Securities . . 
Other Bonds and Securities . . 
Cash and Due from Banks . . 


ee 4 kh oe * * 


$132,729,368.16 
3,344,749.27 
2,210,832.76 
286,300.32 
240,474.84 
600,000.00 
58,095,545.33 
2,830,882.71 
65,611,353.75 
$265,949,507.14 
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Undivided Profits. . . . 2. « « « ee 2,252,076.91 
Reserve for Dividend— 

Payable October 1, 1946 ae 200,000.00 
Reserve for Taxes, Etc. » -* a ‘ 1,885,822.43 
Letters of Credit . . . . ‘a » 4 3,344,749.2- 
DEPOSITS: 

Individual . . . . $144,464,155.27 

Banks + % 74,884,960.85 

U.S. Government . . 18,917,742.41 | 238,266,858.53 
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samples reached a limiting pH value of 
4.1 to 4.4 at 80 lb. per sq. in. pressure, 
while one water sample exerted a strong 
buffer action to carbon dioxide at all 
pressures at a pH of 5.2. Spectroscopic 
analysis of this water indicated borate 
to be present, which may account for the 
buffering action. Aeration tests on this 
well water increased the pH indicating 
the removal of dissolved carbon dioxide 
and excess bicarbonates. Natural buf- 
fers present in water produced from gas- 
condensate wells influence the degree of 
acidity of the well water, and affect the 
corrosiveness of these waters. 


Battelle? has found that the corrosion 
of steel in a N, + CO, -++ H.O system 
to be related to the partial pressure of 
carbon dioxide present, and not to the 
total pressure. 

The pH of the system CaSO, +- MgO 
-++ CO, ++ H,O was determined colori- 
metrically to be 4.9 at 20 lb. per sq. in. 
and 4.4 at 40 lb. per sq. in. pressure. 


It was established experimentally that 
the pH of sodium chloride solutions satu- 
rated with carbon dioxide varies directly 
with increasing concentrations of the 
salt. This is to be expected since increas- 
ing the concentration of the solution will 
decrease the solubility of carbon dioxide. 
The results are presented in Table 5. 








TABLE 5 
The pH of sodium chloride solutions 
saturated with CO.,. 








Concen- 
tration 20 Ib. 40 Ib. 60 Ib. 80 Ib. 
parts per | per sq. in. | per sq. in. | persq.in. per sq. in. 
million | 
100,000 4.3 4.1 3.9 3.7 
10,000 4.2 3.9 3.8 3.7 
1,000 4.1 3.8 3.7 3.6 
100 3.9 3.7 3.6 3.4 
0 3.8 3.6 3.5 3.4 














Preliminary experiments were made 
using a Jerguson gage in order to de- 
velop a field test method for determin- 
ing pH colorimetrically under pressure 
at the wellhead. A Tygon coated double 
window Jerguson gage gave erratic 
colorimetric pH readings, probably be- 
cause the Tygon coating failed to pro- 
tect the metal. The gage was cleaned 
and given seven coats of Amercoat No. 
44, Laboratory experiments again gave 
erratic pH readings. A stainless steel 
double window Jerguson gage should 
work satisfactorily for colorimetric pH 
measurements under pressure, such as 
is encountered in the field. 
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Simplified pipe line computations 


By PEYTON BRYAN, Assistant Division Engineer, Humble Pipe Line Company 


PART 1 


Tus and subsequent articles are de- 
signed for the engineer whose profi- 
ciency in pipe-line hydraulics has been 

limited to, and by, 
| EXCLUSIVE | the use of flow 

tables or charts, and 

the manipulation of 
formulas he may not understand fully. 
Despite the possible loss of interest by 
any real hydraulician who may have 
read this far, we will first find the deri- 
vation of those formulas with which 
most writers on the subject begin their 
expositions. 

Helpful as flow tables and curves 
are, they are not always available in 
the field; nor do they contain all the 
answers to every problem of pipe-line 
flow. They are all based upon equations 
that may be put into this form: 

2 


LV 
H=f 2D 
Wherein: 


H is the height, in ft., of the column 
of liquid required to impart a velocity 
of V ft. per sec. to 1 lb. of the liquid, 
through a pipe of length L ft. and 
diameter D ft. The units chosen for L 
and D may be any you like, but they 
must be the same for each term, which 
is a disadvantage, for pipe diameters 
are usually expresed in inches whereas 
pipe-line lengths are expressed in feet 
or miles. 

As our primary concern is not veloc- 
ity through the pipe but rate of flow, 
it will be convenient to express V in 
terms of the usual oil industry unit for 
rate of flow, the barrel (5.614 cu. ft.) 
per hour, which will be represented 
hereafter by B. Bear in mind that B 
does not mean barrels, but barrels per 
hour; it is not a quantity, but a rate 
of change of quantity. 

Now, for our convenience, we want 
to effect two changes in the funda- 
mental equation. We want to express 
D in inches and L in feet, and we want 
to express V in terms of B. Also, taking 
the value of g, the acceleration of grav- 
ity, at 32.16, we shall incorporate it into 
the other constants of our revised equa- 
tion. Then: 





5 O20) BE 
~~ (64.32) (d) (12.233 d*) 
, 0.01525 L B? 


[t will also be convenient to have H 
represent a definite gradient, or rate of 
fall in “head,” just as B represents a 
definite’ rate of flow. Considering L 


166 


equal to 1000 ft. in the above equa- 


tion: 
15.25 B? 
‘=i; a oe = oe 


and h is the hydraulic gradient, or loss 
of head per 1000 ft., occasioned by the 
flow of B through a pipe of diameter 
d inches. More properly, B is the flow 
occasioned by the hydraulic gradient h. 

As most pressure gauges are cali- 
brated to read in pounds per square 
inch, we should have an equation to 
fit them. Referring to the first form of 
equation (1), the pressure, in pounds 
per square inch, exerted by a column 
of liquid of height H is: 





62.5s H 
P= a 0.434 s H 
P 4 
H= 04346 ~ 


with s meaning specific gravity. As with 
equation (1), the pressure equation is 
more covenient in the form of a definite 
gradient; in this case, the pressure drop 
in pounds per square inch, per mile. 
Considering L equal to 5280 ft., and ex- 
pressing H in terms of P: 

(0.434 s) (0.01525) (5280) B? 

aaa 
34.95 B? s 


= {— “d —— 


The customary oil industry expres- 
sion for gravity being in deg. API, 
which unit is converted to specific 
gravity by the equation 

141.5 


$= "(API -+ 1315) 
we can substitute this value in equation 

(2-a), and - _ 

9 2 
P=  (API+ 1315) 48° ° (2) 
Everything would be simple, now, 
were it not for that f. Every hydrauli- 
cian deserving the name has published 
equations or curves relating the values 
of f, or a similar coefficient, to values 
of other factors in the problem; velocity 
of flow, density and viscosity of the 
liquid, diameter and interior roughness 
of the pipe. C. E. Main wrote a series 
of articles for The Petroleum Engineer 
in 1935, expressing the conviction that 
they were all wrong; especially those 
who put their faith in what has been 
variously known as the Stokes Crite- 
rion, or the Reynolds Number. Accept- 
ance of that criterion as a means of 
evaluating f has increased, however, 
and it is now generally agreed that f, 
the friction factor, is a function of a 
dimensionless quantity called the od 


nolds Number written: R= > 


(2-a) 





with K as the Reynolds Number, D as 
pipe diameter in feet, V as velocity of 
flow in ft. per sec., and z as kinematic 
viscosity, which is usually expressed in 
a unit of the metric system called the 
stoke. In order to reconcile the English 
units of the numerator to this metric 
unit, a conversion modulus of 929.03 
(the metric equivalent, in cm. x cm. per 
sec., of D V) is introduced. As before, 
we want to express pipe diameter in 
inches, and velocity in terms of B, so 
the final Reynolds equation will be: 


d B 

R = 929.03 ae ae 22.14 :P 

Unfortunately, there is no practical 
means of measuring directly the kine- 
matic viscosity of a liquid, but its value 
can be obtained from the indications of 
viscosimeters. The time, in seconds, re- 
quired for 60 cc. of the sample to flow 
through the tube of the Saybolt Uni- 
versal Viscosimeter is the most widely 
used expression for viscosity among 
pipe-line engineers. For highly viscous 
liquids a tube of larger bore is em- 
ployed and the time of efflux for this 
tube (about one-tenth of that for the 
Saybolt Universal) is expressed as Say- 
bolt-Furol Seconds. It would be conven- 
ient to have a viscosimeter whose indi- 
cations bore a simpler relationship to 
kinematic viscosity than do any now in 
use, but conversion charts are readily 
obtained for any standard meter. Chart 
1 is an adaptation of part of the Vis- 
cosity Conversion Chart (P 216.3) in Pe- 
troleum Engineer’s Continuous Tables. 


Although it is agreed that the fric- 
tion factor, f, is a function of the Rey- 
nolds Number, there is a failure to 
agree on the precise relationship, so 
that among the published curves of va- 
rious hydraulicians there are slight va- 
riations in the value of f resulting from 
the same value of the Reynolds Num- 
ber. Fritz Karge, in his excellent ar- 
ticle, “Design of Oil Pipe Lines,” in 
the March, 1945, number of The Pe- 
troleum Engineer, gave a graph of sev- 
eral curves derived from the work of 
R. S. J. Piggott, each applicable to a 
different pipe material (brass tubing, 
cast iron, concrete, steel, etc.) If your 
work deals with these diverse materials 
you will require such a graph, which 
can be found in any good mechanical 
engineers’ handbook. 

Assuming your concern to be with or- 
dinary commercial line pipe, we will 
stick to one such curve, and because it 
has always given results that checked 
well with observed pressures and flow 
rates, we will use the values given by 
W. F. Durand in his Hydraulics of Pipe 
Lines. As there is a degree of annoy- 
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is economically produced by 


HAYNES precision casting 








This spray nozzle core is made of HASTELLOY 
alloy C because it must resist corrosive chemicals. 
In spite of its intricate design and small size, 
it is produced to close tolerances by HAYNES 
Precision Casting—and is produced in 
quantities. 

Parts of many sizes and shapes with internal 
and external threads or cored holes can be pre- 
cision-cast with little or no finishing required. 
From the Haynes line of high quality alloys you 
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can select the one with the best combination of 
properties you require to resist abrasion, heat, 
or corrosion. 

If you are interested in the properties of 
HAYNES corrosion-resistant alloys, write for the 
booklet, ‘‘HASTELLOY High-Strength, Nickel- 
Base, Corrosion-Resistant Alloys,’’ Form 3361. 
If you want to know more about the precision 
casting process, ask for ‘“‘HAYNEs Precision Cast- 
ings,’’ Form 6244. 


Haynes Stellite Company 
Unit of Union Carbide and Carbon Corporation 
uCC) 

General Offices and Works, Kokomo, Indiana 


Chicago—Cleveland— Detroit— Houston— 
Los Angeles—New York—San Francisco—Tulsa 


[he registered trade-marks ‘“‘Haynes” and “Hastelloy’’ distinguish 
products of Haynes Stellite Company 
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AMERCOAT PREVENTS 
THIS WASTE! 


Illustration shows 

typical application 
being made to salt water 
disposal tubing by Green Contracting and 
Engineering Co., Inc., Wichita, Kansas. 


GET POSITIVE PROTECTION 
WITH AMERCOAT 


Ravages of corrosion send millions of 
dollars worth of pipe and other costly 
equipment to the junk pile before its 
time. AMERCOAT produces a long- 
lasting, non-brittle coating that gives 
positive corrosion protection. In addi- 
tion, there is negligible reduction of 
inside diameters and much lower fric- 
tion loss. 


Since AMERCOAT is unaffected by salt 
water, crude, acids, alkalies and sulfur 
compounds, itis being successfully 
used for the protection of: 

INJECTION WELL TUBING+ CHOKES 
DISPOSAL TUBING « PACKERS 
HIGH PRESSURE GATE VALVES 
SUBMERGED PUMPS AND MOTORS 
SOUR CRUDE TANKS « LINE PIPE 


Cost is negligible, compared to failure 
of vital equipment, loss of materials, 
wasted time and expensive repairs. Ap- 
plication can be made quickly. For full 
details, write us about your needs today. 


IMMEDIATE DELIVERY 





oD, >; AMERCOAT 
ae DIVISION 
American Pipe & Construction Co. 
Dept. 4B 


P. oO, Box 3428, Terminal Annex 
Los Angeles 84, California 
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ance and uncertainty in interpolating 
for values of f on even larger-scale log- 
arithmic graphs, these values are tabu- 
lated directly in Table 1. 

It would seem that we now have suf- 
ficient apparatus for the solution of flow 
problems. We do — in one direction. 
That is, given a required rate of flow, 
the diameter of the line, the oil’s vis- 
cosity in SUS, and gravity in deg. API, 
we can find the “head,” in feet of liquid, 
or the pressure, in pounds per square 
inch, necessary to induce that flow. For 
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TABLE 1 


Friction factors (from W. F. Durand) 
Reynolds number Friction factor 
in thousands (f) 


0.0382 
6 0.0364 
7 0.0350 
8 0.0340 
9 0.0330 
10 0.0320 
12 0.0304 
14 0.0292 
16 0.0280 
18 0.0271 
20 0.0264 
25 0.0249 
30 0.0238 
35 0.0228 
40 0.0219 
45 0.0213 
60 0.0208 
60 0.0200 
710 0.0195 
80 0.0190 
90 0.0185 
100 0.0180 
150 0.0168 
200 0.0158 
250 0.0150 
300 0.0144 
350 0.0140 
400 0.0137 
450 B 0.0134 
R = 22.14 — 
dz 
aioli 15.25 B? 
= 45 
34.95 s B? 
| a 








example, it is required to find the pres- 
sure necessary to pump 275 bbl. per hr. 
through 10 miles of 4-in. line, the oil 
having an API of 42 deg. and viscosity 
of 35 SUS. 

From the conversion chart, 35 SUS 
is equivalent to a kinematic viscosity 
of 0.026 stokes. 


275 
R = 22.14 770.026) = 58,540 
f == 0.0201 
By equation (2-b) 
_ __ (4945) (275)? 
p = (0.0201) (q9 4315) (4)> ~ 


42.3 lb. per sq. in per mile 
or 423 lb. per sq. in pressure required 
for the 10 miles. 

If the problem is to find what rate of 
flow will result from a given pressure 
gradient, however, a direct solution is 
impossible due to the presence in our 
equations of f, whose value is partly 
determined by B, the unknown. The 
classic method has been to assume a 
trial value for B, substitute it in the 
Reynolds equation in order to get a 
trial value for f, and then solve the re- 
sulting flow equation to see whether it 
comes out even. It wont, so other values 
of B are tried until an f is found, which 
makes the two sides of the equation 
equal. With practice, you may be able 
to hit upon the right value of B after 
three or four trials, but it is a cumber- 
some way to work. 

The one-way traffic over these equa- 
tions is but one reason for the desir- 
ability of getting rid of that f term, or 
rather, of incorporating it into the other 
constants. Another reason is that as we 
come to consider more involved prob- 
lems of flow we will find them all but 
impossible of solution with that awk- 
ward f tagging along. In a future ar- 
ticle, we will do away with it. 


(Part 2 will be published soon) 
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Here are just three types of 
homes that can be constructed 
from STURDYBILT prefabri- 
cated wall sections. Their con- 
venient arrangements and attrac- 
tive designs bring home-like at- 
mosphere to oil fields far away 
from large centers of popufation. 





is sain ie 


MANUFACTURERS OF SPECIAL MILLWORK: DISTRIBUTOR OF JOHNS- 
MANVILLE INSULATION, ROOFING AND SIDING SHINGLES; CURTIS WOODWORK 


> == eees | SOUTHERN MILL & MANUFACTURING CO. 


° TULSA, OKLAHOMA . 


7 TU RDVBILT Prefabricated, Demountable Houses 
, 7 : j ; 2 STURDYBILT HOUSES COMPLYp¥ ‘m SMAMERCIAL STANDARD CS125-45 










OF THE NATIONAL BUREAU Gi, EDS FOR PREFABRICATED HOMES 
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Record run made by 
Avon cracking unit 


By JAMES SETH 


Tide Water Associated Oil Company 


Tue scheduled shutdown for inspection 
and repairs of the Avon fluid catalytic 
cracking unit at the Avon, California, 
refinery of the Tide Water Associated 
Oil Company on September 8, 1946, 
ended a run of record length for this 
type of refining facility. The only other 
previous turnaround was completed 
over a year ago, and the unit began this 
record run in July, 1945. The Avon 
fluid unit operated a total of 41514 days 
between turnarounds and processed ap- 
proximately 8,000,000 bbl. of fresh feed, 
exclusive of recycle. 

During the record fluid run, a few 
minor interruptions to the flow of oil oc- 
curred, but no extensive maintenance 
work was done. Some mechanical 
trouble was encountered in the main 
blower governor mechanism early in the 
run just completed. After an unsuccess- 
ful attempt to repair the small governor 
device controlling the blower speed, it 
was removed completely and operation 
continued on hand control. On another 
occasion, oil feed was discontinued for 
a few hours to repair a small catalyst 
leak in a line where oil vapors were 
present. 

The Avon unit was licensed by Uni- 
versal Oil Products Company. This or- 
zanization also assisted in the startup 
of the unit and its initial operation. In 
test runs made early in 1945 without 
interrupting its wartime production of 
aviation gasoline components, the unit 
easily passed all performance guaran- 
tees on both natural and synthetic cata- 
lyst as well as guarantees on certain 
specific features of performance. 

General process design was by Uni- 
versal Oil Products Company in con- 
junction with Tide Water Associated en- 
gineers and those of the contractor, C. 
F. Braun and Company. As a result, 
the unit embodies some features of 
standard U.O.P. units as well as many 
improvements contributed by C. F. 
Braun engineers. Through the excellent 
cooperation of operators of other fluid 
units, it was possible for the Associated 
engineers to utilize all the experience 
available from operating units and 
those under construction and to incor- 
porate many valuable ideas into the de- 
sign of the Avon unit. 

The unit was constructed by C. F. 
3raun and Company in the relatively 
short time of only 1044 months of actual 
construction work with a smaller than 
average working force. This was made 
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possible by a maximum amount of shop 
fabricated material and the use of mod- 
ern up-to-date construction equipment. 
The same contractor also constructed si- 
multaneously with the cracker four oth- 
er units at the Avon Refinery, including 
the gas plant to handle and separate 
the gas and gasoline stocks produced 
by the cracker, and the feed prepara- 
tion unit where residuum is vacuum 
flashed to obtain a heavy waxy gas oil 
for charge to the catalytic cracker. 

The unit was completed and first 
started on December 29, 1944. It was 
placed in regular operation in January, 
1945. The first run, as was the practice 
on most wartime fluid units, was on 
natural catalyst. After a few days opera- 
tion on this material, the natural cata- 
lyst was withdrawn and synthetic cata- 
lyst was substituted. At this time, no 
complete shutdown or inspection was 
made, the changeover requiring less 
than two days. The synthetic catalyst 
allowed the maximum production of 
base stocks for 100-octane gasoline 
manufacture. Such first run was termi- 
nated by a scheduled shutdown for in- 
spection and repairs on June 20, 1945. 
Repair work included normal mainte- 
nance items, as well as the usual minor 
mechanical changes made as a result 
of operating experience on a new unit. 
Inspection of the unit at that time dis- 
closed that it was in excellent shape 
and indicated that the interval between 
inspections could be substantially 
lengthened. 

The record run was started up on 
the aviation base stock type of opera- 
tion using American Cyanamid syn- 
thetic catalyst. With the end of the war, 
operation was shifted to motor gasoline 
operation as fast as conditions would 
permit. As soon as stocks of synthetic 
catalyst on hand were used up, the 
catalyst additions were made with Fil- 
trol natural catalyst. As a result, the 
run began on 100 per cent synthetic 
catalyst and ended with a mixture esti- 
mated to be nearly all Filtrol catalyst. 
Since the beginning of postwar oper- 
ations, natural catalyst costs have aver- 
aged approximately 2 cents per bbl. of 
fresh feed charged. Catalyst acivity has 
been maintained at relatively high levels 
as indicated by the space velocities em- 
ployed during the run. 

This unit has the largest regenerator 
of any of the wartime units built. The 
regenerator is 46 ft. in effective diam- 


P 721.3 


eter with a height of 30 ft. on the 
straight side between the top and bot. 
tom cones. Catalyst distribution is ac. 
complished by a grid containing 278) 
144-in. and 2-in. holes representing 
about 3 per cent of the grid area. 

Temperature in the regenerator is 
controlled. by generation of high pres- 
sure steam in recycle catalyst coolers. 
The total steam generated by burning 
of coke from catalyst in the unit nor- 
mally averages about 120,000 Ib. per hr. 

During wartime operations for the 
production of aviation gasoline, the unit 
was operated largely on straight run 
gas oil of 30-deg. or higher API gravity. 
At times, various naphthas, both 
straight run and cracked, were charged 
as supplementary charge to maximize 
aviation gasoline production. 

Since the end of the war the charge 
has been gradually made heavier and 
for the last several months has been 
primarily a heavy California waxy dis- 
tillate of high viscosity averaging 22- 
23-deg. API gravity. This heavy mate- 
rial is obtained by deep vacuum flash- 
ing of heavy residuums in the vacuum 
feed preparation unit supplemented by 
a furnace and vacuum tower available 
in an otherwise idle thermal cracking 
plant. 

The results of cracking such heavy 
waxy feed stock for the production of 
motor gasoline are shown in Table I. 








TABLE 1. 
Yields and product inspections— 
typical monthly average. 





Charge, bbl. per day 








NS ere 17,660 
ER ak Ne st occcnbaaienaaes 2,292 
oe Volume, Weight, 
Products, basis fresh feed per cont por cont 
ECE EEC 7.5 
Propane—propylene recovered. . . 3.8 
Butanes—butylenes............. 8.2 
Light catalytic naphtha......... 18.1 
Heavy catalytic naphtha........ 17.1 
Light catalytic gas oil........... 20.9 
Heavy catalytic gas oil.......... 26.9 
SN eno aananicc nose occ 7.9 
Feed Light Neavy 
Product inspection data stock naphtha naphtha 
Gravity, deg. API...... 22.9 67.2 39.4 
Viscosity, SSU at 100°F. 191 
oy rer 480 108 267 
ee eee 659 129 285 
50 per cent............ 795 161 325 
oe ee 934 218 392 
Sulphur, wt. per cent... 0.4 0.1 0.2 
Aniline point, °F........ 165 71 40 
Carbon residue......... 0.2 Bs x 
Octane—CFR MM— 
Ee 79 79 
Octane—CFR RM— 
RRS ee ree 94 93 
TABLE 2. 
Typical analysis of light hydrocarbon 
streams. 





Residue Propane- Butanes- 
gas propylene butylenes 


eee 30.6 
| rere 9.0 
NE aera bignsis-3' TP, 
Carbon dioxide an} 22 
hydrogen sulphide {°° — 
| Sea 28.2 
ee 6.7 0.4 
Sere 15.3 4.4 
Propylene ae 4.6 63.4 
Propane.... 1.8 31.8 
Isobutane... . 1.6 


. 19.5 
Butylenes. . . ; 69.5 
Normal butane..... 11.0 
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CORROSION AND ABRA- 
SION RESISTANCE—Cor- 
rosiron is a high silicon iron. 
It is not only remarkably re- 
sistant to corrosion, but is also 
extremely abrasion resistant, 
having a hardness of 300 
Brinnell. It is unexcelled for 
handling corrosive liquids 
carrying abrasive solids. 
INGENIOUS ENGINEERING—The brit- 
tleness and low tensile strength characteris- 
tics of high silicon irons pose unusual prob- 
lems in engineering a centrifugal pump. But . 
special care and the ingenious application 
of many years of experience provide the 


Byron Jackson Co. 


LOS ANGELES 54, CALIFORNIA 
Offices in Principal Cities 














solution. These new BJ Corrosiron Acid 
Pumps are engineered for years of heavy- 
duty, trouble-free operation. 

WE INVITE INQUIRIES about the appli- 
cation of B] Corrosiron Acid Pumps to the 
pumping of corrosive liquids. 


















(ep. 






























: c. 
e 4 . ; & ev 
— by . - c- ec .¢ 
- s «* Pr 
1 ° %, je «> 
© - 2 9° Se Ow 


Si RAGS wv es o * sare 
— Geers Co Parr s 


All pump parts that contact pumped 
liquid are of Corrosiron, as indicated 
by solid black cross-section areas in 
illustration. Sizes: 11/4," to 3’; Ca- 








) pacities: 30 to 425 gpm; Pumping 
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Heads: 20 to 140 feet; Speeds: 1150, 
1450, and 1750 rpm. 
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Zook 7o LUNKENHEIMER 





_ fr STEEL VALVES 





«This Mark is Your 
Assurance of Highest Quality! 






















® Long skilled in the manu- 
facture of valves and ever 
responsive to industry's 
needs, Lunkenheimer pio- 
neered in the development 
of Steel Valves. 


With the application of high- 
er and higher temperatures 
and pressures, operating con- 
ditions became increasingly 
severe. Lunkenheimer was 
ready with valves fabricated 
from materials that met the 
most exacting requirements. 


And as new problems arise, 
Lunkenheimer metallurgical 
research, engineering knowl- 
edge and specialized manu- 
facturing facilities can be de- 
pended upon to aid in their 
satisfactory solution. 


AT THE POWER SHOW 
—BOOTH 52 


See the latest Lunkenheimer design of 
1500-Ib. S. P. Steel Breech Lock Gate 
Valves with Seal Welded Bonnet 


In Attendance: FRANK P. RHAME, Presi- 
dent; HARRY A. BURDORF, Vice-Presi- 
dent in Charge of Sales; WM. CARSON, 
Sales Engineer; FRED H. HEHEMANN, 
Chief Engineer; JOHN W. BOLTON, Chief 
Metallurgist; ALLEN W. LANDER, East- 
ern Sales Manager; WM. J. ANGERT, 
Manager, New York Branch. 


2500-Ib. S. P. Alloy Steel Gate Valve, with 
all-welded By-pass, welded in Seat Rings, 
Seal Welded Bonnet with Breech Lock, Weld- 
ing Ends, Bevel Gear Drive. 


SEE YOUR LUNKENHEIMER DISTRIBUTOR 
FOR BETTER VALVE SERVICE 


Lunkenheimer manufactures a complete line of Bronze, Iron, and Steel Valves, Boiler Mount- 
ings, Lubricating Devices and Air Devices. Available from Distributors located in all industrial 


centers. There is one near you, fully equipped to assist with your (MRO) maintenance, repair 
and operating pgoblems. 


THE LUNKENHEIMER CO., Cincinnati 14, Ohio 
NEW YORK 13, CHICAGO 6, BOSTON 10, PHILADELPHIA 7 
EXPORT DEPARTMENT: 318-322 HUDSON ST., NEW YORK 13, N. Y. 














TABLE 3. 


Typical operating conditions. 





Oil feed temperature, °F....................... 500 
Reactor temperature, °F....................00 949 
Regenerator temperature, °F................... 1105 
Weight hourly space velocity.................. 6.3 
ES eee 10.3 
Reactor pressure, Ib. per sq. in. ga.............. 9.1 
Regenerator pressure, lb. per sq. in. ga.......... 1.0 
Reactor holdup, tons catalyst.................. 2 
Regenerator holdup, tons catalyst.............. 323 
Total catalyst in unit, tons.................... 760 
Air rate, M. std. cu. ft. per min................. 51 
Flue gas analysis: 

VS cc scars ancues sha OS ULAR ork 12.7 

a... Sere eee 5.4 

_ Eee eee 1.7 
Catalyst activity: 

— re . 100 
Carbon on regenerated catalyst, wt. per cent. ... 0.17 








These results are for recent operations 
when operating on a catalyst comprised 
of a small amount of residual wartime 
synthetic catalyst to which a relatively 
large proportion of natural catalyst has 
been added. 

Typical analyses of the lighter hydro- 
carbon fractions are shown in Table 2. 


In Table 3 is shown the operating 
conditions when producing the products 
shown in Table I. 

The Avon catalytic cracking unit was 
shut down according to schedule on the 
morning of September 8, 1946. The run 
was terminated because of failure of 
baffles in the Cottrell precipitator, 
which shorted out part of the electrical 
systems and caused excessive catalyst 
losses during the last few days of op- 
eration. Preliminary inspection of the 
unit shortly after the shutdown on Sep- 
tember 8, 1946, showed that the unit 
was otherwise in excellent shape except 
for certain work that had been antici- 
pated. The wear in the unit during the 
41514 day run was so moderate that 
it would have been possible to continue 
operations for many more months had 
the electrical equipment been fully op- 
erable. 


During the turnaround, a portion of 
the multiclone units will be replaced 
and the tubesheets repaired as neces- 
sary. A branched-pipe air distributor is 
to be installed at the end of the main 
riser below the grid in the regenerator. 
This change is being made as a result 
of theoretical analyses, and _ studies 
made in a glass scale-model that indi- 
cate that beneficial results may be 
achieved on distribution within the re- 
generator. An additional recycle cata- 
lyst cooler originally purchased for 
extra wartime capacity is to be in- 
stalled. All ferrules protecting tubes in 
the waste heat boilers operating on flue 
gases will be replaced. A new design 
of restriction grid will be installed in 
the regenerator outlet to permit oper- 
ating this vessel at a higher pressure. 
Some repair work will be done on the 
lining in the regenerated catalyst stand- 
pipe and in the flue gas line. The Cot- 
trell precipitator will be completely 
overhauled during the turnaround. 

The condition of the Avon fluid cata- 
lyst cracking unit after nearly 14 
months’ operation indicates that runs 
of this length are perfectly practicable. 

xk*k* 
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DRILLING COST PER FOOT 


TAMERICAN CYANAMID COMPANY 
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Figures compiled from five oil fields 
in California reyeal a steady in- 
crease in operating costs per day 
during the past decade. But note: 
Drilling costs per foot for the same 
period have remained practically 
the same! These figures are typical 
of many instances where a reduc- 
tion in the number of cooing 
days has more than compensate 

for the increase in per-day costs. 


TAEROFLO and fQUADRAFOS 
are available for immediate de- 
livery from stocks kept by many 
drilling mud chemical distributing 
houses in all principal oil well 
drilling centersin the United States. 


(Manufacturer and Selling Agent) 


{RUMFORD CHEMICAL WORKS 


(Manufacturer) 


| AMERICAN CYANAMID COMPANY 
(Selling Agent) 





i 


show \s for 


materia 





DRILLING COST PER DAY 


—s 
re 
Lo] 
=) 


> — 
a 
 — or 









Reasons for higher operating costs are all too obvious today. But the leveling off 
of drilling costs per foot is best explained by improved drilling methods— 
better mud control, for example—and a consequent reduction in the number of 
actual drilling days. Here Cyanamid’s QUADRAFOS * (Sodium Tetraphosphate ) 
and AEROFLO* Mud Conditioning Compounds have proved their value by 
speeding up drilling operations under a// types of conditions. 

AEROFLO, for example, finds wide use today, since it is particularly suited 
for mud control in deep wells... promoting greater efficiency of phosphates 
in salt cut muds... in muds that do not respond to regular chemical treatment 
...and where high temperatures cause rapid thickening. AEROFLO also facili- 
tates elimination of sand. 

QUADRAFOS, however, is especially useful in maintaining fluidity even where 
high concentrations of colloidal material exist. Easily dissolved, it prevents 
high water loss and helps assure moderate gel strength. 

AEROFLO and QUADRAFOS are produced in large volume by carefully con- 
trolled methods—thus assuring products of maximum uniformity and highest 
quality. For further information or technical assistance, contact American 
Cyanamid Company, 229 Shell Bldg., Houston, Texas, or Azusa, California. 

*Reg. U.S. Pat. Off. 
When Performance Counts—Call on Cyanamid 


















Industial Chemicals Division 


eo yaad 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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Pacific A.A.P.G. has fall meeting | 


Tue American Association of Petro- 
leum Geologists, Pacific Section, held its 
[wenty-Third Annual Meeting on No- 
vember 7 and 8, at the Ambassador Hotel 
in Los Angeles, and presented an un- 
usually interesting group of papers on 
a wide variety of subjects related to pe- 
troleum geology and the search for oil. 
In addition to West Coast geologists, a 
number of officers and members of the 
national organization were in attend- 
ance, among them Earl B. Noble, Union 
Oil Company, national president of 
AAPG; Monroe Cheney, Coleman, Tex- 
as, past president; J. P. D. Hull, Tulsa, 
Oklahoma, business manager of the As- 
<ociation’s monthly Bulletin; and J. J. 
Jakosky, Los Angeles, national president 
of the Society of Exploration Geologists. 

The convention featured concurrent 
meetings of two affiliated groups—the 
Pacific Coast district of the Society of 
Exploration Geophysicists, and the Pa- 
cific section of the Society of Economic 
Paleontologists and Mineralogists. These 
two groups held their meetings on the 
morning of the 7th, while the geologists 
began their technical sessions in the aft- 
ernoon of the same day. The opening 
cun for the geological boys was an in- 
formal luncheon in the Embassy Room 
of the Ambassador, at which E. R. “Bob” 
\twill, president of the Pacific Coast 
section of AAPG, acting as chairman 
and toastmaster, introduced the national 
officers, including E. B. Noble, the na- 
tional president, who commented briefly 
on the responsibilities of the regional 
chapters in relation to the objectives of 
the national organization. 

J. R. Dorrance, chief geologist for The 
Texas Company, was the chairman of the 
program committee, and presided at the 
first technical session. His fellow mem- 
bers on the program committee were 
Wayne Loel, Burnoel Petroleum Com- 
pany, who presided at the Friday morn- 
ing meeting, and J. P. Matter of the 
British American Petroleum Company. 
[he arrangements committee was made 
up of Frank B. Carter, General Petro- 
leum Corporation; Lloyd Metzner, Sig- 
nal Oil and Gas Company, and Harold 
Rader of Standard of California. Gordon 
Bell of Western Gulf handled the pub- 
licity. 

The first paper presented at the ge- 
ological gathering was one by Francis 
Sheppard, Scripps Institution of Ocean- 
ography, La Jolla, California, describ- 
ing his experiences, and the general ef- 
fects, of a tidal wave in the Aleutians. 

The second paper was delivered by 
Graham B. Moody, Standard of Cali- 
fornia, San Francisco, and was a dis- 
cussion of the effect of World War II on 
California oil reserves. In this connec- 
tion, the author stated: 
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E. R. Atwill, Union Oil Company, - 
is president, Pacific section, AAPG. 


“The enormous demands of World 
War II for California oil were met suc- 
cessfully. Production was increased from 
230,263,000 bbl. in 1941 to 326,555,000 
bbl. in 1945. This is an increase of 41.8 
per cent. The comparable figure for the 
1est of the United States is 18 per cent. 
During the period 1941 to 1945, inclu- 
sive, California produced 18.2 per cent 
of total United States oil production and 
11.7 per cent of total world production. 
It increased its proportion of total United 
States production from 16.4 per cent in 
1941 to 19.1 per cent in 1945. One other 
record of past performance is of inter- 
est: California had produced to Decem- 
ber 31, 1945, about 22 per cent and 14 
per cent of total cumulative production 
from the United States and the world, 
respectively. This performance was ac- 
complished by development of about 
245,000 proved productive acres. Aver- 
age ultimate recovery from California 
fields is estimated to be about 44,000 
bbl. per acre. 


“Despite the drain on California’s oil 
mesources by World War II, production 
in the middle of September, 1946, was 
about 870,000 bbl. daily; the daily av- 
erage during 1941 was about 631,000 
bbl. During the period 1941 to 1945, in- 
clusive, the discovery of new pools and 
new fields in California added estimated 
reserves equal to about one-third of pro- 
duction during that period.” 

Following Moody’s paper, Professor 
A. I, Levorsen of Stanford University 
held the attention of the geologists with 


a dissertation on the “Time of Oil and 
Gas Accumulation,” “A perplexing prob- 
lem in petroleum geology,” Professor 
Levorsen pointed out, “is whether the 
oil and gas originate at or very near 
the point of accumulation, or whether 
they have migrated in from some distant 
area of origin. Examples of both in situ 
and distant origin can be cited that seem 
to indicate both occur in nature.. 

“For those pools that seem to indicate 
migration from a distant source, a rough 
guide as to the time of the accumulation 
is offered. It is based on the timing of 
the formation of the trap into which the 
oil and gas accumulate—the accumula- 
tion cannot occur before the trap is 
formed. In considering the interval be- 
tween the time of formation of the res- 
ervoir rock and the present time, most 
producing traps can be separated into 
the varying component elements that go 
to make up the trap as it now exists. Ex- 
amples of different combinations of trap- 
making events are given as a guide to 
the time before which accumulation 
could not have occurred. Furthermore, 
the capacity of a trap is in part a func- 
tion of the depth of burial of the reser- 
voir—a phenomenon that also supports 
a relatively late accumulation in many 
pools.” 

The final paper of the Thursday aft- 
ernoon meeting was one on the unusual 
subject of “Permafrost and Related En- 
gineering Problems,” by Siemon Wm. 
Muller of Stanford University. 


On Thursday evening, the Society of 
Economic Paleontologists and Mineral- 
ogists convened at the Mona Lisa Cafe 
for a dinner meeting, at which Dr. J. 
Wyatt Durham, California Institute of 
Technology, spoke on “The Cretaceous 
of Colombia.” 


The geological sessions were resumed 
on Friday morning with Wayne Loel 
presiding, and the opening speaker was 
Thomas L. Bailey, Rothschild Oil Com- 
pany, Santa Fe Springs, California, 
whose subject was, “Origin and Migra- 
tion of Oil Into Sespe Red Beds.” 

Next came Glenn C. Ferguson, ex 
Union Oiler, and now a consulting pale- 
ontologist at Bakersfield, California, with 
a paper, entitled, “Evidence Supporting 
Lateral Migration of Oil, San Joaquin 
Valley, California.” 


E. J. Coenen and H. D. Hobson, Gen- 
eral Petroleum Corporation, Bakersfield, 
California, ended the Friday morning 
forum, with a discussion, on the “Accu- 
mulation of Oil in Continental Sediments 
at the South Belridge Oil Field, Kern 
County, California.” On this subject, the 
authors submitted data concerning the 
accumulation in continental sediments 
at the Belridge field, and exposed the 
structure and stratigraphy of the field, 
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Successful oil production requires adequate and 
efficient storage. Maloney-Crawford Bolted Steel 
Tanks may be erected quickly, in any location. 
When necessary, they may be dismantled, moved 


-and re-erected in a minimum of time. They are 


constructed to conserve valuable oil and all its 
components. Rigidly controlled manufacturing 
methods insure perfect interchangeability of parts 
and a perfectly integrated structure. 


The exclusive Maloney-Crawford painting proc- 
ess provides a superior bonded, double coated 
surface for permanence. Each sheet is oven-heated 
to 700° F. to remove all moisture, film, scale and 
foreign matter before the paint is applicd. While 
still hot, the sheets are painted with a special 


MALONEY 








chromic primer, followed with a coat of highest 
grade aluminum, containing a special rust inhibi- 
tor, developed by the Navy during the war. The 
next time you need tanks, specify Maloney-Craw- 
ford Bolted Steel Tanks—your assurance of qual- 
ity and long, trouble-free life. 


Stocks and Service Available 
at Principal Oil Centers: 


Dallas, Fort Worth, Houston, Corpus Christi, 
Odessa and Pampa, Texas; Tulsa, Oklahoma; 
Artesia, New Mexico; Laurel, Mississippi; New 


Orleans, Lafayette and Delhi, Louisiana; Jackson, 


Mount Pleasant and Bloomingdale, Michigan. 





P.O. BOX 659 (Successor to Maloney Tank Mfg. Company) TULSA, OKLAHOMA 
Export Representative: JOHN H. BAIRD, 420 Lexington Avenue, New York 17, N. Y. 
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V. W. Vandiver, Seaboard Oil Com- 
pany, and vice president Pacific sec- 
tion of AAPG. 


the reservoir characteristics of the sedi- 
ment, and the properties and distribution 
of the oil and associated waters. The 
lithology, organic content, and included 
fluids of adjacent marine sediments were 
discussed with the objective of making 
tentative suggestions on the origin, mi- 
eration, and accumulation of the oil. 

The Friday afternoon session was di- 
rected by W. P. Winham, Standard Oil 
Company of California, Los Angeles, 
who first introduced Wallace Pratt, Dis- 
tinguished Lecturer, A.A.P.G., New 
York, speaking on the subject, “Petro- 
leum on the Continental Shelves.” Pratt 
issued a challenge to petroleum geolog- 
ists in the following words: 

“President Truman’s executive proc- 
lamation of September 25, 1945, declar- 
ing the continental shelf contiguous to 
our coasts to be subject to our jurisdic- 
tion and control, fell upon the ears of a 
petroleum industry that in its worldwide 
search for new sources of supply, had 
already found its exploratory operations 
on more than one continent brought to 
a stop at the land’s edge across which it 
had for years peered uncertainly out to 
sea. The problem of petroleum resources 
on the continental shelf challenges first 
the geologist, then the engineer. The ge- 
ologist’s immediate and pressing respon- 
sibility is to review his accumulated 
knowledge of the character of the conti- 
nental shelf, and in the light of his con- 
cepts of the origin and occurrence of pe- 
troleum, to measure the adequacy of the 
reward that awaits the conquest of pe- 
troleum under the submerged margins 
of the continents to compensate the risk, 
effort and expense that this task poses 
for the engineer. In reply to this chal- 
lenge to geologists, it is submitted that 
if the earth is viewed as a functioning 
organism, surely one of its normal func- 
tions since life covered its surface has 
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been the generation of petroleum, much 
greater volumes of petroleum than are 
now believed to exist beneath the land 
areas of the earth should have been 
formed through the ages. The most like- 
ly place to search for these possible ad- 
ditional stores of petroleum is the conti- 
nental shelf.” 

J. H. Beach, Independent Exploration 
Company, and Harry Campbell, Jergins 
Oil Company, next collaborated on an 
exposition of the “Geology of Basement 
Complex Edison Oil Field, Kern Coun- 
ty,” pointing out that “the pre-tertiary 
metamorphics in the Edison oil field 
have, since the discovery of this zone by 
H. H. McGee in June, 1945, yielded 3,- 
330,000 bbl. of oil to August 31, 1946. 
Of the 103 wells since drilled into the 
basement during its development, all 
but six have been completed as commer- 
cial producers. 

Discussing the Santiago pool in Kern 
County, California, Glenn W. Leding- 
ham, Western Gulf Oil Company, Bak- 
ersfield, pointed out that the initial com- 
pletion took place on August 1, 1945, 
and that since then 26 producers and 4 
dry holes had been drilled..The pool is 
in Sections 21 and 22, T. 11N, R. 23 W, 
in the south San Joaquin Valley. Pro- 
duction was established from an upper 
Miocene sand, roughly equivalent in age 
to the basal part of the Stevens sand. 
The average dip is 70 deg. The develop- 
ed portion of the pool is 134 miles long, 
with a maximum width of 500 ft. The 
north, south, and west limits have been 
established and development is continu- 
ing in an easterly direction. 

The Ramona field of Los Angeles and 
Ventura Counties was the subject of a 
discussion by Loyal E. Nelson, consult- 
ing geologist of Los Angeles. 

Concluding the Friday afternoon ses- 
sion was a presentation by D. F. Hewett, 
U.S.G.S., Washington, D. C., on “Strati- 
graphic and Structural Features of the 
Ivanpah Quadrangle, Southeastern Cali- 
fornia.” Concerning the 3800 square 
miles, approximately, in this area, Hew- 
ett spoke from some 25 months of ex- 
perience in field work. 

The program of the Economic Pale- 
ontologists and Mineralogists opened 
with “Notes on the Stratigraphy of the 
Santa Maria District,” by Aden W. 
Hughes, Union Oil Company, Santa 
Maria. 

Then came W. L. Rothwell, Jr., Rich- 
field Oil Corporation, Long Beach, Cali- 
fornia, discussing “The Ostracoda in 
Paleography.” 

John S. Shelton, Pomona College, 
Claremont, California, next delivered a 
definition of “The Glendora Volcanics,” 
which may be summed up thus: “The 
term Glendora Volcanics has been given 
to the series of volcanic rocks exposed 
in the northeastern San Gabriel Basin, 
Los Angeles County, California. They 
consist of flows, tuff breccias, and tuffs 
ranging in composition from olivine ba- 
salt to glassy rhyolite or dacite, the most 
abundant being andesitic flows and py- 
roclastics. Thicknesses reach at least 
2000 ft. in exposed sections and about 
3500 ft. in wells. Luisian foraminifera 





A. S. Holston, Tide Water Associ- 
ated Oil Company, secretary-treas- 


urer of organization. 


and fish scales from sediments interbed- 
ded with upper members of the vol- 
canics indicate that they are probably 
largely of upper middle Miocene age.” 


The concluding paper of the session 
was “Highlights of Washington and 
Oregon Biostratigraphy,” by R. Stanley 
Beck, consulting paleontologist, Bakers- 
field, California. In this paper, the bio- 
stratigraphy of type and classical locali- 
ties of Washington and Oregon were dis- 
cussed. Special emphasis was given to 
the Astoria, Cowlitz, Olymic Peninsula, 
and Coos Bay basins. Strata from Devon- 
ian to recent are known from these areas, 
and have a combined thickness of more 
than 30,000 ft. These basins as well as 
others are possible sources of future oil, 
in which connection, the author pointed 
out the unfavorable as well as the fa- 
vorable geologic indications. 


At the time of writing, the papers pre- 
sented at the meeting of the Exploration 
Geophysicists were not available. In- 
cluded in the program, however, was a 
round table discussion on the much de- 
bated subject of “Multiple Reflections.” 
This was lead by T. P. Ellsworth, Rich- 
field Oil Corporation, Bakersfield, and 
provoked a lively participation. E. L. 
Erickson, Continental Oil Company, Los 
Angeles, gave a “Case History Wasco 
Feld, California,” and was followed by 
Phil Gaby, Standard of California, San 
Francisco, in a paper, entitled, “Correla- 
tion Record Grading.” The windup of a 
very successful meeting was an interest- 
ing dissertation on the “Bikini Atom 
Bomb Experiments,” by R. B. Moran, 
Jr., U. S. Navy Research. 

As a finishing touch to the annual 
meeting, a well attended dinner dance 
was held in the Embassy Room of the 
Ambassador Hotel on Friday evening. 
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Another advance in 


INTERNATIONAL 
DIESEL POWER 


More Power! The horsepower of two models 
of International Diesel Power Units has been 
stepped up by 11% and 25% respectively 
—without increasing their size or weight— 
as the result of advanced engineering in the 
fuel combustion system. These are the 4-cyl- 
inder, 76-hp. UD-14A and 6-cylinder 125-hp. 
UD-18A Power Units. Power ratings are for 
working horsepower of the complete unit with 
fan, radiator and power take-off. 
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Greater Hang-on! When pulled down by over- 
load, increased torque gives these Diesels 
greater “‘lug-ability.”” And they are built to 
take overloads in stride! 





Better Operating Economy! Even with horse- 
power stepped up, these Diesels run cool 
under heavy loads and operate at new low 
cost per horsepower. A low rate of fuel con- 
sumption proves their efficiency. 


WEATIONAL/T 
RY al 
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Available Soon! Look for these newest Inter- 
national Diesels in the powered equipment 
soon available through your International In- 
dustrial Power Distributor. And ask him for 
the facts and figures on these models. He 
has them now. 


Industrial Power Division 
INTERNATIONAL HARVESTER COMPANY 
180 N. Michigan Avenue « Chicago 1, Illinois 
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Industrial Power 
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Pumphouse is shown in left foreground, dehydration plant in background at right, and product storage tanks in far background. 


New cycling plant for Carthage 


By FRANK H. LOVE, Managing Editor 


WV ivi procurement of materials for 
any construction project still a major 
problem, Lone Star Producing Company 
and Rogers Lacy Interests surmounted 
this obstacle in the 
| EXCLUSIVE | erection of a cycling 
plant in the Car- 
thage field, Texas, by moving salvage- 
able equipment from a field where gas 
production had declined to a point of 
non-economical operation and supple- 
menting it with certain new equipment 
to erect a plant of modern design. 
he plant is designed for a total 
throughput of 100,000,000 cu. ft. of 
gas a day. Half this volume will be 


processed through the high pressure 


side of the plant when in full operation, 
and cycled, i.e., the residue returned to 
the producing formation. The other 50,- 
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000,000 cu. ft. will be processed 
through the low pressure equipment and 
discharged to pipe line for commercial 
consumption. In connection with the lat- 
ter operation a dehydration plant using 
diethylene glycol has been provided. The 
dehydration plant has two contactors 
and can handle the entire capacity of 
100,000,000 cu. ft. a day. This can be 
accomplished by shutting down cycling 
operations and routing all intake gas 
through the dehydration unit and into 
the pipe line. Under ordinary operation, 
however, the maximum throughput of 
the unit will be 50,000,000 cu. ft. a day. 
@ Cycled gas. Gas to be cycled is first 
treated in a high-pressure absorber at 
2150 lb. The residue from this absorber 
is compressed to approximately 3550 lb. 
by two 650-hp. angle-type compressors 


and injected into the producing forma- 
tion. Each compressor unit has two cyl- 
inders of forged steel, which have a 4-in. 
bore and 15-in. stroke. Compression is in 
single stage. An interesting feature of 
the suction and discharge lines to the 
compressors is the fact that the loops 
enter the headers at a 45-deg. angle in- 
stead of the usual 90-deg. angle, which 
virtually eliminates vibration. This ar- 
rangement is shown in an accompany- 
ing illustration. 

@ Pipe-line gas. Upon arrival at the 
plant, gas intended for discharge to pipe 
line is treated in a 1200-lb. working 
pressure absorber, the operating pres- 
sure of the absorber being whatever is 
required to feed into the Lone Star Gas 
Company’s transmission system. Resi- 
due gas from the pipe-line absorber is 
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dehydrated after it leaves the unit and 
before it enters the pipe line. 

@ Processing. Rich oil upon leaving 
the absorbers is taken to the distillation 
unit, which consists of heat exchangers, 
steam-heated preheater, primary still, 
and combined secondary still and de- 
phlegmator. The primary still operates at 
a pressure of 200 lb., stripping out all 
non-condensable vapors from the rich oil. 
The secondary still and dephlegmator 
operates at 400° F. base temperature and 
250°F. top temperature and at a pres- 
sure of 50 Ib. 

All overhead from the dephlegmator 
is totally condensable. 

Condensed liquids from the primary 
still overhead, as well as the dephleg- 
mator overhead, are pumped as raw feed 
to the depropanizer. Overhead vapors 
from the depropanizer are used as fuel, 
whereas depropanizer bottoms are fed 
to the debutanizer. Commercial butane is 
here taken as the overhead product and 
gasoline as the base product. 

The plant is also designed to manu- 

facture kerosine from a sidestream leav- 
ing the dephlegmator. 
@ Auxiliaries. A 12-car loading rack 
has been installed about seven miles 
from the plant, and at this site facilities 
are available for making leaded gaso- 
line. At the loading rack there are also 
three 10,000-bbl. tanks for gasoline stor- 
age and two 650-bbl. tanks for butane. 


Right—Gas is compressed to ap- 
proximately 3550 lb. by two 650-hp. 
compressors and returned to the pro- 
ducing formation. Below—Compres- 
sor building, and in background the 
cooling tower. 





Storage facilities at the plant consist 
of 4000-bbL capacity for gasoline, 3000- 
bbl. capacity for kerosine, and 650-bbl. 
capacity for butane. 

A 22-bay cooling tower of the natural 
draft type serves the gasoline and cy- 
cling plant, and a smaller unit of 5-bays 
the dehydration plant. 

To provide electricity for lights, two 
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25-kw. generators are available. 

As a source of steam utilized in proc- 
essing and as power for the steam tur- 
bines, two new 258-hp. water-tube boil- 
ers have been installed. Each unit gen- 
erates 21,000 lb. of steam an hour at an 
operating pressure of 300 lb. 

Two water wells, each 300 ft. deep, 
supply plant requirements. They are 
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Above—General view of processing 
equipment. In distance cottages that 
house the operating personnel can be 
seen. Left—Loops enter compressor 
headers at a 45-deg. angle to reduce 
vibration (right foreground). 


pumped at a rate of 100 gal. per min. 
each by deep well pumps. 
@ Producing and injection wells. The 
plant is connected to 15 producing wells 
and others are being drilled. Most of the 
wells are producing from the Upper 
Pettit formation, although some are pro- 
ducing from the Lower Pettit and Travis 
Peak. Some, also, are dual completions. 
The wells are completed at an approxi- 
mate depth of 6000 ft. and the shut in 
pressure is about 2650 lb. per sq. in. 
Two injection wells are now being 
used and a third is being drilled. 
@ Owners and constructors. As stated, 
the cycling plant is owned jointly by 
Lone Star Producing Company and Rog- 
ers Lacy Interests. The dehydration 
plant is owned by the Lone Star Gas 
Company. Design and construction of 
all installations were by the Lone Star 
organization and plant operation is by 
personnel of the same snr. 
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W xxx pressures are exceptionally high, Leb- 
anon Circle () 205Al1 castings are dependable 
safeguards against costly failure. They are con- 
tinuously demonstrating their ability to withstand 
critical pressures on many of the world’s extremely 
high-pressure oil wells. In Cameron Blowout Pre- 
venters for oil well drilling rigs, castings of Circle 
(@® 205A1, shown above, help insure against costly 
disasters during drilling operations. Cameron 
15,000-pound test Ram Type Tubing Heads, also 
cast of Circle () 205A1, provide like protection 
during completion operations and after the well is 
on production. ; 

These high strength alloy steel castings meet 
the specifications of the American Petroleum 
Institute for oil well control valves and oil fittings 
up to 15,000 pounds test pressure per square inch. 
Castings of () 205A1 are also used extensively in 
the chemical industry and in other industries 
where pressures are high. 

Circle EQ 205A1 is the result of painstaking 


foundry practice. An alloy possessing outstanding 


Lar? 


THE PETROLEUM ENGINEER, November, 1946 





physical properties, it derives its unusual sound- 
ness and integrity from an extra heat treatment in 
Lebanon’s scientifically controlled furnaces. 

Castings of Circle () 205A1 can be produced in 
many intricate and diversified designs. 

A Lebanon engineer will be glad to analyze 
your service conditions and recommend castings 
most suited for your needs. 





LEBANON CIRCLE (> 205Al 
A Nickel-Chromium-Molybd Alloy Steel 








Minimum Physical Properties—Normalized and Drawn 





Tensile Strength . . . 100,000 Ibs. Elongation in 2” .. 17% 
Yield Point...... 65,000 Ibs. Reduction of Area . 30% 
Brinell Hardness Average... 210 











Write for complete data sheet 


LEBANON STEEL FOUNDRY ¢ LEBANON, PA. 
“In The Lebanon Valley” 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss CHAMOTTE) METHOD 


ALLOY 
AND 
STEEL 





Castings 
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Nine-speed 
drilling rig 
air-operated 


By JULIAN P. VAN VORST 


Tuc rig described herein is one of two 
owned and operated by the Thompson- 
Carr Company of Houston in the Odessa, 

Texas, area. An- 
| EXCLUSIVE | other similar rig is 

being operated by 
\l Buchanan of San Antonio near 
Pleasonton, Texas.* 

Flexibility was the main objective in 
lesigning this rig, and this has been ac- 
omplished by the use of a nine-speed 
transmission between the power units 
ind the drawworks. This allows the slush 
pump, or pumps, and rotary to be op- 
erated at various speeds to suit many 
mditions, or all horsepower can be 


*Both rigs were sold by C. J. Colby of Re- 
lic Supply Company, Houston. 
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used for hoisting when coming out of 
the hole. 

A single hand wheel controls all nine 
speeds, and it is only necessary to turn 
the wheel backward or forward to ob- 
tain the speed desired. It is not necessary 
to throttle the engines or disengage any 
other mechanism while changing speeds. 
The time required to change from one 
speed to another is about four seconds. 
@ Controls are simplified. To further 
simplify the operation, a single valve 
controls the two mud pumps. This valve 
will engage either No. 1 pump, or No. 2 
pump, or both pumps depending on the 


FIG, 2 


P 422.1 


FIG. 1 


position of the valve control handle. The 
compound clutches are operated by sep- 
arate valves on the control panel per- 
mitting any combination of engines de- 
sired. 

The rig consists of the following units: 
Three Le Roi V-12 gas engines of 330 
hp. each, one compounding unit through 
which the power of the engines is trans- 
mitted to the slush pumps and transmis- 
sion, one Clark triplex slush pump 714 
in. by 12 in. for drilling, one nine-speed 
transmission, one Ideco drawworks with 
hydromatic brake, and one Ideco rotary. 

These units and their relation to each 
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FOR HIGHER SPEEDS . . . HEAVIER LOADS 


This new Clark PR-1000 rig ... with nine drum and rotary speeds forward and reverse 
. .. probably has more speeds than any other mechanical rig ever built. And it’s chained 
100% with LINK-BELT SILVERLINK! The Clark rig is designed for greater flexibility 
and more selective speeds. All nine speeds are controlled by a single hand wheel. The 
entire rig is oil-bathed. All sprockets are machine cut-tooth, RC 140—134” P. Double 
width on the rotary drive ... RCF 120—1'42” quadruple on all transmission drives . . . 
114” sextuple width on the drive from the transmission to the drawworks . .. RCE 160— 
2” pitch triple width on the drum drive ... RC 160—2” pitch single width on the cat- 
head shaft drive. Fuel pumps are driven with RC 60—%4” P and RC 80—1” pitch 
single strand. 


Rig manufacturers ... like rig owners... agree on Silverlink. Its greater strength 
yet light weight, flexibility and ability to withstand shock has made it top performer in 


roller chain. It’s the result of more than 70 years of continuous chain improvements. 
Specify Silverlink. 


LINK-BELT COMPANY 


Indianapolis 6, Dallas 1, Houston 2, Los Angeles 33, Kansas City 6, Mo., New York 7, Toronto 8. 
Distributors in all fields. 


ct 
pas 








> E-Z-ASSEMBLY ~< 
Link-Belt Engineers have developed a con- 
struction that makes assembly and disassembly 
of multiple width chains in the field much 


easier. The press fits between chain pins and q 
center sidebars have been eliminated, but load 
distribution across the width of the chain has 


been maintained. 
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FIG. 3 


other can be seen by referring to Figs. 1 
ind 2. Fig. 1 shows the Le Roi engines 
mounted on skids with radiator, fan, 
ind clutch as single units and connect- 
ed through gear type flexible couplings 
to the driving shafts of the compound- 
ing unit (1). The transmission is shown 
at 2, the connection to the drawworks at 
}, the drawworks at 4, one slush pump 
drive at P-2, and the other pump drive 
at S-1. Fig. 2 shows the side view with 
the pump drives connected. 

By referring to Fig. 4 the construction 
and arrangement of the compounding 
unit can be seen. The clutches E-1, E-2, 
E-3 connect and disconnect the engines 
from the unit. P-1 is the clutch for the 
slush pump drive at S-1. The clutch for 
the other pump drive is not shown in Fig. 
1, but is in the compartment housing 
shown at P-2, Fig. 1. These clutches are 


a 








friction clutches operated by air at 100 
lb. per sq. in. and controlled by the 
driller at his position at the drawworks. 
@ Chains differ only in length. The 
chains used are the same size and pitch 
and except for length are interchange- 
able. With this unit the two slush pumps 
can be operated at different speeds. Two 
engines can drive one pump and the re- 
maining engine can drive the other. 

Clutch sprockets are mounted on tap- 
ered roller bearings and the shafts on 
self-aligning bearings. 

Bearings are pressure-lubricated, and 
the chain links are sprayed with oil sup- 
plied by oil pumps in the case, which 
are driven by chains shown at points in- 
dicated in Fig. 4. Three pumps, one for 
each engine shaft, are supplied so that 
ample oil pressure will be available 
when only one engine is running. 

The water pump is shown at the side 


FIG. 5 


‘a =, 





of the compounding case at P, Fig. 4. 
This pump supplies water for cooling 
the brake drums. Power to drive slush 
pump No. 2 is delivered through chain 
C-1, and connection to the transmission 
is through chain C-5, Fig. 4. 

All clutches are separated from chain 
compartments by partitions so that the 
clutches are protected from the oil spray 
in the chain cases. 

Fig. 5 shows the transmission with 

its arrangement of chains and clutches. 
There are seven clutches and nine speeds 
available. One clutch not shown in Fig. 
5 is shown on outside of casing at K. 
Fig. 3. Chain C-5 delivers the power to 
the transmission from the compounding 
unit, and chain C-6 transmits it to the 
drawworks. The driving shaft to the 
drawworks is divided and the two halves 
are connected and disconnected with 
clutch K, Fig. 5. This accounts for the 
additional speeds available. 
@ Cathead and drum shafts can be 
neutralized. K-1 is the main jaw clutch. 
It is controlled by compressed air. This 
clutch controls the drawworks cathead 
line shaft and hoisting drum. With this 
clutch out, the rotary rotates alone, thus 
preventing the useless turning of shaft- 
ing members not being used. 

Clutch K-2 controls the rotary drive. 
The reverse gear mechanism is inside 
the drawworks, and it is controlled by 
an air valve on the driller’s control panel. 
All nine speeds are available through 
the reverse gears. 

The chains used are the same as in the 
compounding unit and are, with the ex- 
ception of length, interchangeable. The 
same type of bearings, chain lubrication, 
and bearing lubrication are used as in 
the compounding unit, but only one oil 
pump is provided. 

The transmission clutches, as in the 
compounding unit, are the same size, 
except in places where more torque has 
to be transmitted. Two friction plates 
instead of one are used in these places. 

Figs. 3 and 6 show the drawworks and 
driller’s controls. Fig. 3 is a rear view 
of the drawworks. 

The motor control sprockets, chains, 
and shafting are shown at MC. This 
is an assembly of three concentric shafts 
with a sprocket on the end of each and 
connected to the engine control shafts by 
chains. 

The transmission control, selection of 
speeds, is shown at TC. This is a spe- 
cial air valve for controlling the clutches 
in the transmission and -is rotated by 
turning shaft SC with control wheel W 
at central panel in Fig. 6. 

Fig. 6 shows a front view of draw- 
works. The hoisting clutch and control 
pedal for the clutch are indicated by the 
letter H, the spinning line clutch lever 
S, and the breakout cathead is marked 
B. R is the case for connection with the 
rotary chain case. L indicates the brake 
lever, which is very easily operated and 
has a simple locking device that is very 
effective. By simply pressing the lever 
down farther after applying the brakes, 
the brakes are locked. 

The brake equalizer is shown at E, 
and the screw for taking up wear is 


THE PETROLEUM ENGINEER, November, 1946 














ing 
ush 
ain 
ion 


ain 
the 


ray 


ith 
es. 
ig. 

to 
ng 
he 
he 
es 
ith 
he 


h. 
lis 
id 
is 












LU 


ia 


» 
> 


* 


YY 
Vly 


W 


@ Continuous- Tooth Herringbone 
Gears, heat-treated and lapped for 


Vs minimum back-lash. 
Ww @ Large high grade split bronze. bear- 


ings on crankshaft. All other shafts 


WS 
Ww 
VW 


equipped with Hyatt Hyload roller 
bearings. 

@ Splash lubrication for gears and con- 
tinuous oil feed for all bearings. 


@ Efficient lubrication with gears rotat- 
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Your United Pumping Units perform longer and 
with a minimum of down-time. The Continuous- 
Tooth Herringbone Gears positively and closely 
engage the mating gears, eliminating side-thrusts 
and end play which often result in premature 
wear. The United-D. O. James Gear is designed 
to give a minimum deflection and slack. This 
results in smooth action. Its increased gear face 
gives high load carrying capacity. 


More than fifty years’ experience in the manufac- 
ture of gears has gone into the construction of the 
United Unit . . . which means, it's geared for 
long life. 


UErTED SUPPLY 


AND co. 
TULSA, OKLAHOMA 


Stores in Kansas. Oklahoma, Texas, Louisiana and New Mexico 
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Youre ‘Safe »| 


When You Carry - 


90-UL 
ECOLITE 








y, 





Don't wait — get 
this new Safety 
Lantern with 


BROKEN BULB 
EJECTOR! 





SAFE 


in Hazardous 
Places 


Tested and Recom- 

mended by Under- 

writers’ Labora- 
tories. 

e Sealed beam con- & 
struction. 

e Throws bright beam 
1500 feet. 


e Large handle and pivoting feature gives 
you light where you need it and both 
hands free for work. Now at jobber and 
supply stores. 





Ecolite 
No. 90-UL 


Economy Electric Lantern Co. 
3100 W. Cherry Street Milwaukee 8, Wis. 




















THAT 
“COMPLETE PACKAGE” 


REFINERY 


MAY BE OUR 
ANSWER! 




















SEE PAGE 40 
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marked A. The hydromatic brake HB 
is, on the late models, connected and dis- 
connected to the drumshaft by an air- 
controlled clutch. 


Fig. 9 shows the controls for the op- 
eration of the rig. W is the transmission 
speed control. By rotating the wheel 
clockwise from the position shown, high- 
er speeds are engaged. The highest 
speed is shown just to the right of its 
present position. When the pointer is 
between any two speeds on the dial no 
speed is available. T is the throttle con- 








FIG. 4 


trol with three wheels that can be tied 
together as one. 

This type of throttle control permits 
the driller to run the second or standby 
pump with the rear motor at various 
speeds for mixing mud or jetting pits 
while drilling ahead with the two front 
motors and pulling the drilling pump at 
full speed. 

The lever PC controls the pump 
clutches and has the following posi- 
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Union Bonnet Bronze Gate Valve 
for 200 Ibs. Steam, 400 Ibs. Water, 
Oil and Gas Pressure (Non-Shock) 


While no picture can do full justice to rugged- 
ness of design and construction, the big cut- 
away view gives you at a glance the most 
important features of a widely applicable valve 
suited for severe operating conditions in proc- 
essing and other work. 


Union bonnet construction provides for 
easy dismantling and reassembly where 
frequent cleaning or inspection is neces- 
sary. Threads on outside of body are not 
subject to attack by fluids in line. 


Heavy octagonal bonnet nut holds radial 
body bonnet joint in pressure-tight align- 
ment. 


Nickel alloy wedges and renewable seat 
rings provide extra long service through 
hardness and resistance to corrosion under 
pressure. Valve may also be had with in- 
tegral bronze seats. 
This valve is furnished with rising or non-rising 
stem. Low in maintenance cost, this 200 Ib. 
bronze gate valve is typical of the Fairbanks 
line of bronze, iron body, and all-iron valves. 
Write today for further information. 


THE toliaeY li) COMPANY \E 


393 LAFAYETTE STREET, NEW YORK 3, N. Y. 





520 Atlantic Ave., Boston 10, Mass. 748 M & M Bidg., Houston 2, Texas 15 Ferry St., Pittsburgh 22, Pa. 





IT’S WORTH LOOKING INTO BY EVERY INDUSTRIAL DISTRIBUTOR interested in a feature-crammed profit-building valve 





item “made to order for orders” . . . strongly backed by the long-established name of a well-known manufacturer. 
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tions: Pump 1, neutral, pump 2, both 1 
ind 2. E-1, E-2, and E-3 control engine 
clutches, 1, 2, and 3. JC operates the 
main jaw-clutch for controlling the 
drive to cathead and drum shafts. HDR 
is the hoisting drum reverse. HB is the 
hydromatic brake, and RR is the rotary 
reverse. SR is the sand reel control. 
Pedal B is for breaking out cathead. 
R is for the rotary clutch (note the 
latch). H is for the hoisting clutch 
shown at H, Fig. 6. 

rhe gages at the top right (VG) are 
connected to intake manifolds of the en- 


FIG. 7 


FIG. 6 


gines. By adjusting the throttles the 
vacuum in each is equalized, and the 
horsepower output of each engine thus 
made equal. OP and AP are oil and air 
pressure gages. 


The dial gages shown at TM are for 
tachometers, but they are not used on 
this particular rig. They also may be 
used in connection with exhaust pyrom- 
eter where diesels are used. 

The complete rig consists of six major 
assemblies: (1) Drawworks, (2) nine- 
speed transmission, (3) three engine 
compound unit, (4) three engines up to 





330 hp. each, (5) substructure, (6) two 
744 by 12 mud pumps. 

The drum spool is 30 in. in diameter 
and 451% in. long. This large diameter 
and long drum center tends to reduce 
wire line wear. When six lines are strung 
in the derrick there is only one cutback 
(two layers of wire line on the drum) 
when pulling 90-ft. stands. There are 
two cutbacks when using eight lines pull- 
ing 90-ft. stands. 

The brake flanges are 52 in. in diamet- 
er and 10 in. in width. The brake bands 
are lined with standard API brake blocks 
1%-in. thick. The brake bands are de- 
signed to use about 90 per cent of the 
brake flange area. 

By referring to Figs. 7 and 8 the con- 
struction of the clutches can be appre- 
ciated. Fig. 7 shows the hoisting drum 
clutch H, Fig. 6, and Fig. 8 is the one 
on the outside of the transmission at K 
in Fig. 3. 

Instead of the pressure plate being 
pressed against the lining by toggle joint 
and lever action, the pressure plate acts 
as an annular piston or ring forced 
against it and held in place by 100 lb. 
air pressure. Special packing fitted to 
the annular piston prevents the air from 
escaping. When the air is released spe- 
cial springs return the ring to its re- 
leased position. 

The outside of the hoisting clutch is 
shown in Fig. 7. The piping to the cen- 
ter is for the brake-drum cooling water. 
Air connections are shown at A, Fig. 3. 
Releasing springs are situated under S, 
Fig. 7. The smaller clutch is shown in 
Fig. 8. These clutches are designed to 
provide easy removal and replacement 
of the lining. Fig. 8 shows the division of 
friction ring into two halves, S and Sl. 
@ Clutch ring is easily replaced. Driv- 
ing ring R can be unbolted and slipped 


FIG. 8 
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The Shaffer Double Cellar Control Gate 
(above) and two Shaffer Type 46 Cellar 
Control Gates (below)—both hook-ups 
with Shaffer Combination Rotating 
Blow-out Preventer and Stripper on top 


Shaffer Rams stay where set- 
no secondary safeguards required! 


W... emergencies threaten, you want 
a control gate in your cellar that closes—and stays 
closed—without any auxiliary locking devices or 
extra operations to worry about. And you get this 
positive, fool-proof operation in Shaffer Control 
Gates because Shaffer rams operate by positive 
mechanical screw feed. They automatically stay 
in the position they are set without any further 
safeguards on the part of the operator. Therefore, 
only ONE quick operation is required to both 


close the Shaffer gate ...and keep it closed! 


Think what this fool-proof feature means in pro- 
tecting the safety of your well during the excite- 
ment and rush that accompany a threatening 
blowout. No auxiliary closing devices to operate 


—no risk of the gates opening under severest pres- 
sure conditions! 


Yet, when it is desired to open Shaffer Gates, 
they open quickly and easily! 





Six Other Shaffer Advantages 


Rams that automatically stay in the position 
they are set without auxiliary devices are just 
one of the unique Shaffer advantages that have 
made ‘these gates the outstanding choice for 
modern pressure control protection. Check 
these additional Shaffer features... 

1. CELLAR-SAVING COMPACTNESS—Minimum 
height reduces cellar requirements, saves rig-up 
time, cuts installation costs! 

2. EASY RAM CHANGES—Rams can be completely 
changed in the Shaffer Gate by removing just 
ONE end cover! 

3. SIMPLE INSTALLATION—No complicated piping 
or space-wasting pressure manifolding is required 
for Shaffer Gates! 

4. POSITIVE MECHANICAL DRIVE—Ram operation 
is quick, simple, direct and fool-proof. 

5. EQUALIZED RAM PRESSURES—The higher the 
well pressure, the tighter Shaffer Rams seal off! 

6. POWER OPERATION—Choice of air, hydraulic, 
electric and steam power drives—in addition to 
manual operation—are available for closing and 
opening Shaffer Gates, assuring maximum adapt- 
ability to avy operating condition. 

Shaffer Cellar Control Gates are available in a 
complete range of sizes from 6%” to 2114”. 
There is a size to meet your requirements. 


Get all the facts on Shaffer-engineered Con- 
trol Gates by sending for your copy of the 
complete Shaffer catalog. Write today—or 
call at your nearest Shaffer representative. 


See pages 2687 to 2730 of your Composite 


Catalog. 





MAXIMUM COMPACTNESS= 
MINIMUM “CELLAR CLUTTER"! 


Here's a typical Shaffer installation on a well 
in Texas. Hook-up includes a Shafter Combina- 
tion Rotating Blow-Out Preventer and Stripper 
(top) ...a Shaffer Double Cellar Control Gate 
for closing off both open hole and around drill 
pipe...a Shaffer Air Motor Drive for quickly 
opening and closing the Gate—plus the added 
protection of manual standby. 


Note unusual compactness of hook-up and com- 
plete absence of complicated piping. There’s no 
cluttered cellar to increase labor and rig-up costs 

.. nothing to complicate installation, mainten- 
ance or operation! 
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HARRISBURG STEEL CORPORATION 


HARRISBURG, PENNSYLVANIA 
Alloy and Carbon Steels; Seamless Steel CO, Liquefiers, Pipe Couplings, 
Slush Pump Liners and High Pressure Gas Cylinders: Drop Forgings; 
Forged Steel Pipe Flanges: Coils and Bends 





192 




















FIG. 9 


back. This allows the halves S and S1 to 
be removed when the clutch is in re- 
leased position. Thus new or relined 
lialves can be installed easily in about 
four hours time. 

The clutch has been designed so that 
the air volume within the clutch may be 
kept at a minimum. This tends to reduce 
the time of engagement and the time nec- 
essary to release. By adjustment the 
clutch can be completely locked thereby 
eliminating other means of clutching 
should the clutch become inoperative 
within itself. 

The air compressor is a two-cylinder, 
two-stage, air-cooled unit, and it is driven 
from the transmission by a single chain. 
It is indicated by AC in Fig. 3 and Fig. 
1, The two air tanks are shown at AT 
in Fig. 2. These tanks are kept filled with 
air at 100 Ib. per sq. in. pressure. 

To supply one engine clutch with suf- 
ficient air until the compressor could 
feed the system, a hand air pump was 
provided. This has been supplanted by 
a compressor driven by an auxiliary 
light plant. 

This rig has been in continuous serv- 
ice since August, 1945, and has had no 
shut downs so far. It is heavy, which is 
necessary for 10,000 ft. and deeper wells, 
but it can be torn down in about two 
days and be set up in about four. The 
time required to haul it from one loca- 
tion to another varies with the distance, 
the weather conditions, and the terrain. 

kkx 


THE PETROLEUM ENGINEER, November, 1946 














So every oilman has his pressure 





Oil from different fields is different stuff. 

Each engineer, striving for the utmost out of his kind, 
designs his refinery as individualistic as a Hollywood creation 
among ready-to-wears. So, this is why 99% of all the hot oil 
pumps made by Pacific Pumps, Inc., have to be originals, 
modeled in wood before being machined in metal. And this 
is why practically every installation of Clark compressors calls 
for original draftsmanship. 


Petroleum is everything it can be cracked up to be and when 





engineers ‘‘crack” it, they pressure-cook the stuff, drawing off 
the components at different temperatures. Of course, should 
any oil at—say 800° F’. under enormous pressure—ever burst 
a pump or pipe joint, there would be a flash and someone 
could start plans for a new refinery. Oilmen are under- 
standably particular about their pumps and such, Which is 
why Dresser-built equipment is dominant in refineries 
all over the world. 

For engineering custom-tailored to the problem, whether 
it be at the well or at the refinery, oilmen turn to 
Dresser Industries, Inc. 
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Plastic coating inside surface of drill 


P 425.215 


pipe to combat corrosion fatigue failures 


By L. E. TRISHMAN, Chief Research Engineer, Spang-Chalfant 
Division of The National Supply Company 


TTHE need for some means of combat- 
ing corrosion fatigue failures in oil well 
drill pipe has been recognized by en- 
gineers of the Spang-Chalfant Division 

of The National 

for some time. Cor- 
rosion fatigue failures were first brought 
to the attention of our field engineers in 
1935. From then on, as the failures be- 
came more frequent, a close study of the 
contributing causes was made. It was 
found that certain conditions of opera- 
tion contributed to early failure by cor- 
rosion fatigue, especially when drilling 
was being done in certain areas. When 
these conditions were corrected, corro- 
sion fatigue failures continued to take 
place although not so soon and not so 
frequently. 

We were not satisfied with a mediocre 
improvement brought about by improved 
drilling conditions only, but we wanted 
to eliminate corrosion fatigue failures 
entirely if such a thing were possible. 
Consequently, in 1940, a research pro- 
gram was begun in our research labora- 
tory to find a method to stop the corro- 
sive attack of the drilling mud and the 
resultant pitting of the inside of the pipe, 
which almost invariably resulted in cor- 
1osion fatigue failures. 

During the war this problem became 
of secondary importance and not as 
much progress was obtained as we would 
like to have had, but now we believe we 
have a solution to the problem. Although 
probably not 100 per cent effective, the 
results of field trials of pipe internally 
coated with a chemically resistant plastic 
have been very convincing thus far re- 
garding the protection the plastic coat- 
ing provides against corrosion fatigue 
failure. 

Fatigue failures, and in many cases 
notch fatigue failures, can be prevented 
by careful handling and use of the pipe. 
Corrosion fatigue failures can be mini- 
mized to a great degree by not overload- 
ing the pipe during drilling, but no 
amount of careful handling or care in 
drilling will eliminate corrosion fatigue 
failures as such. The only way they can 
be stopped is to stop the corrosion. The 
problem of preventing corrosion fatigue 
failures has been approached by us in 
two ways: 

l. Treat the drilling mud in such a 

way that its corrosiveness toward 
steel will be minimized. 


2. Coat the inside of the pipe with 
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some protective material so that 
the corrosive drilling muds cannot 
come in contact with the pipe 
where corrosion fatigue failures 
start. 


After some investigation and consulta- 
tion with mud treating and corrosion en- 
gineers, about a year ago, our field en- 
gineers suggested to the drillers the ad- 
dition of an inhibitor to drilling muds to 
retard corrosion. Sodium chromate up 
tu about 2000 to 3000 parts per million 
of mud was tried and found effective. 
Drilling bits and pipe came out of the 
hole bright, clean, and with a frosted 
appearance as though the parts had 
been chromium plated. Drillers have re- 
ported fewer corrosion fatigue failures 
when the inhibitor has been used and 
seem to be in favor of it; however, the 
field tests to date have not been conclu- 
sive as to its benefits. 


It has been difficult at times to obtain 
the chromate salt in large enough quan- 
tities and sometimes the concentration 
has been permitted to drop by dilution 
and by mud loss. The presence of an 
inhibitor in the mud requires a careful 
check by a mud chemist at frequent in- 
tervals tc make sure the inhibitive values 
have not been lost. 


The second method of approaching 
the problem required considerable re- 
search and experimental work. It ap- 
peared that coating the outside as well 
as the inside of the pipe would add little 
to the prevention of corrosion fatigue 


Dr. L. E. Trishman, the author, in 
his office with test pieces of pipe. 
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failures. The coating on the outside of 
the pipe would be polished off in a fairly 
short time during drilling and, as corro- 
sion fatigue failures did not start at the 
outside, little benefit would be gained by 
applying an outside coating. The possi- 
bility of “gumming up” the jaws of tools 
applied to the outside of the pipe was 
also considered. “Gummed up” gripping 
surfaces obviously would not hold pipe. 


To choose a satisfactory coating for 
the inside of the pipe, several factors had 
to be considered. 


1. The coating must be impervious to 
water. A coating, no matter how resistant 
to chemicals, if it could not be applied 
free of pin holes, porosity, or fine cracks, 
would not prevent surface pitting. 


2. Oil resistance is required. 


3. Resistance to mild chemical at- 
tack is necessary. Some drilling muds 
are alkaline. Others become acid from 
sulphides picked up in drilling. 


4. The coating should not soften or 
deteriorate up to 300-350° F. Botton- 
hole temperatures become quite high in 
some deep wells. 


5. Resistance to mild abrasion is 
necessary. 


6. The coating must not be brittle. A 
brittle coating might flake off or crack 
when bent pipe is straightened. 


7. The coating material must have 
chemical stability. It must not oxidize in 
contact with the air or deteriorate to 
such an extent that it would become 
chalky or flake. 


8. It must adhere well to the surface 
of the pipe. 


9. It must not change the physical 
properties of the surface of the pipe. 


10. The coating must be easy to ap- 
ply inside the pipe. Satisfactory coating 
materials have been found that could 
not be applied inside pipe in lengths as 
long as drill pipe. 

The properties of many coating ma- 
terials were examined before suitable 
ones were found that could be tested 
under corrosion fatigue conditions. Me- 
tallic coatings were discarded because 
they could not meet requirement 9. Elec- 
tro-deposited coatings would not meet 
requirement 1. Many non-metallic coat- 
ings, such as those with an asphaltic 
base, would not pass requirements 2 and 
4. Some plastics failed to pass 4 and 6. 
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RECTORHEAD 10,000 LB. #EST TREE IN sO 
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There'll be no seal trouble on this well...no costly replacements of deteriorating resilient packing 
...no leaks due to packing contraction because of freezing ...no burned-out packing in case of fire... 
no risking pressure equalization and loss of the well investment. There'll be none of these, because this 
RECTORHEAD tree has no resilient packing, but the proven trouble-free metal-to-metal seal found only 
in RECTORHEADS. 

Take advantage of this metal-to-metal seal, when you order your next tree. RECTORHEAD'S 
assembly plants, Fort Worth, and Houston, assure prompt deliveries. 

For safe, secure, permanent, investment-protecting christmas trees, order RECTORHEAD trees with 
the metal-to-metal seal. 


RECTOR WELL EQUIPMENT COMPANY 


FORT WORTH, TEXAS 
Export: Lucey Export Corp., Woolworth Bidg., N. Y. C. 
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FIG. 1. Rotating beam corrosion fatigue tests. 


Synthetic rubber coatings could not 
meet requirement 10. Although satis- 
factory in other respects they could not 
be applied satisfactorily inside long 
lengths of pipe. 

From a long list of coating materials, 
two were found that gave satisfactory re- 
sults in laboratory corrosion fatigue 
tests. One was an air drying phenolic 
plastic coating and the other a baking 
type (thermo-setting), phenolic base, 
plastic coating. These gave such out- 
standing results that it was decided to 
try them in experimental strings of pipe 
in field tests. 

In 1942, two experimental strings of 
pipe were coated inside with air drying 
plastic. The experimental strings, for 
the most part, consisted of alternate 
lengths of coated pipe, scale-free pipe 
uncoated, and uncoated pipe as mill 
processed with the mill scale remaining 
in the pipe. The scale from the coated 
pipe, and the uncoated scale-free pipe, 
was removed by grit blasting. 

A close check was made on the opera- 
tion of these two experimental strings by 
our field engineers and samples were 
shipped to the research laboratory for 
examination from time to time. Out of 
21 corrosion fatigue failures, only one 

was in a coated length of pipe and this 
length had become bent when a portion 
of the string had been dropped in the 
hole. All other failures were in the un- 
coated pipe that had not been cleaned of 
mill scale. The uncoated samples, which 
were in the cleaned condition only, be- 
came pitted and corrosion fatigue cracks 
began to develop in the pits. None had 
developed to the point of failure at the 
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time the tests were concluded, however. 
The coating on the coated lengths of pipe 
did not stand up so well as expected. It 
had been removed in large patches, pos- 
sibly by the abrasive action of the mud, 
and possibly by some corrosive action, 
because the pipe surface was found to 
be pitted and corroded. Up to this time, 
25,000 ft. of hole had been drilled in 
“corrosive” or “hot spot” areas. Obvious- 
ly the coating, and even the grit blasting 
of the inner surface alone, had improved 
the drilling life of pipe considerably. 


At this time, grit blasting the scale 
from the inner surface was recommend- 
ed as a means of retarding corrosion fa- 
tigue failures. The coating, however, 
could not be recommended because it 
was thought not to be so good as could 
be expected. After this experiment, sev- 
eral strings were shipped in the scale- 
free condition only (grit blasted ). These 
did show progress toward combating cor- 
rosion fatigue failures. 

Nothing was published about the ad- 
vantages of the air drying plastic be- 
cause it was felt that a better coating 
could be offered. Consequently, work 
progressed in an experimental way, al- 
though retarded considerably by war ex- 
perimental work, toward developing a 
method of coating the inside of drill pipe 
with a thermo-setting plastic. 

Many laboratory corrosion fatigue 
tests were made using a rotating-beam 
fatigue machine. Some tests were made 
using aerated salt water of 15,000 parts 
per million as the corrosive. Others 
were made using the same salt solution 
to which sodium chromate was added as 
an inhibitor. Test bars coated with ther- 
mo-setting phenolic plastic also were 
tested. The fatigue curves obtained from 
these tests are shown in Figs. 1 and 2. 
Fig. 3 is a photograph of the fatigue ma- 
chine used to make these tests. A low 
speed motor of 1140 r.p.m. was mount- 
ed directly behind the high speed motor 
of 5000 r.p.m. so that the corrosion fa- 
tigue tests could be made at a compara- 
tively low speed. Tests made in air were 
driven with the high speed motor so as 
to complete the tests in a reasonably 
short time. The corrosive salt solution, 
contained in the bottle under the ma- 
chine, was pumped and sprayed over the 
rotating test bar in the box-like corro- 
sion cell, by a motor-operated aspirator 
bulb. The system was arranged so that 
no metal except the test bar came in con- 
tact with the corrosive salt solution. 

An explanation of the curves of Fig. 
1 may be in order. The curves for the 


FIG. 2. Corrosion fatigue tests. Inhibitive effect 
of sodium chromate on salt water corrosion. 
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2r- 1. OPERATES ON A MECHANICAL DIRECT-CONTACT 
- PRINCIPLE! 

2. The Otis Tubing Caliper utilizes spring-loaded feeler wheels to actuate 
a- | a recording stylus. As the Caliper is run these wheels “feel out” the 
Ww ; tubing walls and their independent movements are mechanically 
it- recorded, on a metal chart, in the form of “pips” in proportion to the 
or extent and depth of corrosion pits and streaks. Minimum tubing wall 
a- thickness is indicated to an accuracy of 1/100 of an inch. 

“ 

re 2. 1S RUN UNDER PRESSURE! 

d Like other Otis Sub-Surface Controls, the Otis Tubing Caliper is run 
ly under pressure on a steel measuring line by crews experienced in years 
m of wire line and pressure tubing service. 

a- 

- | 3. OPEN TO WELL PRESSURE! NO PACKING OR GASKETS! 
or | Admittance of full well pressure to all parts of the Caliper (no stuffing- 
at box..no packing) eliminates the possibility of frictional drag and 
1- pressure differential distorting the accuracy of the recordings. 

. | 4. CORROSION SURVEYS TAKE ONLY A FEW HOURS! 
e 


Designed and developed in the field under actual high pressure 
conditions, and operated by experienced personnel, the Otis Tubing 
Caliper can survey as much as 10,000 feet of tubing in a single day. 


5. REPORTS ARE COMPREHENSIVE! EASY TO READ! 


Easy-to-read letter-size photostats of the metal charts (2200 feet per 
chart), plus a detailed analysis of each corroded joint and tubing 
coupling, are delivered in the form of a complete and comprehensive 
Tubing Corrosion Survey Report. Thus, an operator can see—at a glance 
—the actual internal condition of the entire tubing string. If you would 
like to receive a sample Tubing Corrosion Survey Report, write Otis 
Pressure Control, Inc., 6612 Denton Drive, Dallas 9, Texas. 
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MULTIPLE SHOT 


Oil Well Survey Instrument 


but we 
improved it! 


Although the Eastman Mul- 
tiple Shot has hung up such 
outstanding records as sur- 
veying 


1,000,000 FEET 
without a failure 


progressive Eastman engineers 
have designed and built a 
finer, better and even more 
dependable post-war model 
and have thoroughly proved 
its performance in more than 
a year of actual field service. 


Ask for a free demonstration of 
the new Eastman Multiple Shot in 
your office or before your engineer- 
ing staff. See the many improvements 
—learn the advantages of having a 
complete Directional Survey made of 
your well bores from the top to the 
bottom in a single run of the in- 
strument. No obligation — just call 
the nearest of our 22 offices. 





Oil WELL SURVEY COMPANY 


GENERAL OFFICES: DENVER, COLO. 
Diy. Offices: Denver, Long Beach, Dallas, Houston 











American Locomotive Co. 
Aolocts 


VIKING 
SAFETY CONTROLS 


Alco Diesel engines are built to the 
highest standards. All components 
must embody the best in design, qual- 
ity and performance. Full protection 
against abnormal pressures and tem- 
peratures is provided by VIKING 
SAFETY CONTROLS 





Alco engine 
equipped with 
VIKING 
Alarm System 


Literature upon request 


VIKING INSTRUMENTS, INC. 


CUI FAIRFIELD AVE. + STAMFORD, CONN.. 4 
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FIG. 3. The corrosion fatigue testing equipment used to deter- 
mine the effectiveness of the plastic coating applied to drill pipe. 


uncoated bars tested in air show that the 
bars break under rapidly reversed bend- 
ing stresses at only about 100,000 to 
200,000 reversals at an applied stress of 
50,000 lb, per sq. in. At 46,000 lb. per 
sq. in., the bars will run to about a half 
million reversals, but at or below 44,000 
lb. per sq. in. the bars will not break at 
10,000,000 reversals. Engineers consider 
that a test that runs for 10,000,000 or 
more reversals will run almost indef- 
initely without breaking. The stress at 
which this takes place is ealled the en- 
durance limit of that steel. It is the place 
where the Stress-Number of Cycles curve 
flattens out and becomes, for all prac- 
tical purposes, horizontal. Note how the 
S-N curves turn downward under cor- 
rosive conditions when salt water is 
pumped over the test bars during the 
fatigue test. (The two lower curves of 
Fig. 1.) The curves show that under cor- 
rosive conditions an endurance limit can- 
not ever be reached. 

Interpreting these tests to the opera- 
tion of drill pipe, they mean that without 
corrosion, if such a condition could be 
obtained, a string of drill pipe could be 
used without fatigue failure until it 
wore out if the stress in the pipe were 
kept below the endurance limit. If cor- 
rosive mud comes into contact with the 
pipe, however, corrosion fatigue failure 
may occur in as few as one to five mil- 
lion revolutions in the hole. This figure 
will be the higher the lower the stress 
applied to the pipe. This brings out the 
reason why a driller should have weight 
on the bit by application of a large num- 
ber of drill collars and not by letting the 
pipe “rest” on the bit; for as soon as he 
lets the weight of the pipe add weight to 
the bit, he is subjecting a certain length 
of his pipe to end loading, which makes 


the pipe bend and flex, putting heavy 
bending stresses on the pipe wall. The 
higher these bending stresses, the sooner 
the pipe will fail by corrosion fatigue. 
The two lowest curves on the chart show 
this very plainly. 

When sodium chromate was added to 
the salt water in the laboratory tests, the 
lower curve of Fig. 1 shifted upward and 
to the right showing that the inhibitive 
action of the chromate retarded the cor- 
rosion to some extent. Fig. 2 shows the 
new curves. Note that the curves still 
slope downward. In other words, there 
is still no endurance limit. Drill pipe 
run with sodium chromate in the mud 
will last longer than drill pipe run with- 
out the inhibitor in the mud but the cor- 
rosive action has not been completely 
overcome. 

Coating the steel with some inert ma- 
terial so that the corrosive substance 
cannot come into contact with it appears 
to be the solution of the problem. The 
top full line curve Fig. 1 shows the re- 
sults of fatigue tests of sample bars grit 
blasted and coated with a thermo-setting 
phenolic base plastic tested under high- 
ly corrosive conditions. The curve has not 
only flattened out, giving again an en- 
durance limit, but it indicates that the 
endurance limit has been raised from 
44,000 lb. per sq. in. to 50,000 Ib. per 
sq. in. 

The test bars for all the tests were 
made from the same material and all pre- 
pared in exactly the same way except 
for the variation noted on the chart. Va- 
rious explanations have been offered for 
the improvement of the endurance limit 
of the coated bars over the uncoated bars 
tested in air. Possibly the heat of bak- 
ing the coating has produced an age- 
hardened envelope around the test bar 
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plastic coating to inside of pipe only. 


within the grit-blasted layer. Perhaps 
the industrial atmosphere, in which the 
iests in air were made, was slightly cor- 
rosive causing a drop in these values. 
[he coating material is not stronger than 
the steel, therefore, it could not possibly 
trengthen it. 

Fatigue tests on non-ferrous metals 
made in a non-corrosive atmosphere com- 
posed of pure nitrogen have been re- 
ported in the literature, which gave 

ilues higher than comparable tests 
made in air. This supports the argument 
iat air is slightly corrosive toward the 
test bars. 

Regardless of the question of in- 
reased physical values, the coating has 
eliminated the effect of corrosion and 
rought about the return of the endur- 
ince limit. A driller, then, could operate 
oated pipe without the fear of corrosion 
fatigue failures from the inside so long 
is the coating remains intact. 

Because of the excellent results ob- 
tained from the laboratory tests of coat- 
ed fatigue test bars, it was decided to 
coat the inside of four strings of pipe 
for field tests. The coating material ap- 
plied has been found to be oil-resistant, 
chemically inert except to hot concen- 
trated alkali, resistant to heat up to 
100°F., abrasion-resistant, and chip-re- 
istant. It has been found to be resistant 

cold alkali in solutions of 0.3 normal 

1.2 per cent), which is a fairly strong 
sOlution. 

Fig. 4 is a photograph of drill pipe in 

coating equipment. Here several 
lengths of grit blasted pipe are stood on 
end over a suitable manifold. The liquid 
plastic coating material is pumped to 
the top of each length of pipe and then 
permitted to drain out at an accurately 
mtrolled predetermined rate so as to 
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FIG. 4. Equipment for applying FIG. 5. Pusher type furnace for baking the plastic coating to the surface of the pipe. 


give a continuous coating free of runs, 
bubbles, pin holes, or other defects. Four 
coats are applied in this manner. Be- 
tween each coat the pipe is taken down 
and pushed through a baking furnace 
shown in Fig. 5. Here the coating is 
baked to the desirable degree of flexi- 
bility and maximum chemical resistance. 
The baking process also bonds the 
plastic thoroughly to the surface of the 
pipe. 

The four strings coated in this way 
were shipped to drilling companies A, 
B, C, and D, in the latter part of 1945 for 
field trial. As before, for comparison in 
the field tests, the coated lengths of pipe 
were alternated with uncoated lengths 
carrying mill scale on the inner surface. 

Of the four strings, A has seen the 
most service. At the last report, it had 
drilled 29,000 ft. of hole with 14 fail- 
ures, 11 in uncoated pipe and three in 
coated. All drilling was done in corro- 
sive areas. Samples from the failed 
lengths of pipe were examined by the 
research laboratory. None of the coated 
lengths had failed by corrosion fatigue 
and the coating was still intact and in 
good condition. From each sample the 
coating was stripped off with hot alkali. 
The steel underneath was found to be 
free of corrosion fatigue cracks and pits. 
It was as smooth as before it was coated. 
The coated pieces that failed were found 
to have failed by pure fatigue from the 
outside of the pipe wall inward. This 
is believed to be true because no pits or 
transverse scores were found at the re- 
gions where the fractures started. 

Up to now, the B string has drilled 24.- 
000 ft. of hole. Three corrosion fatigue 
failures have developed in the uncoated 
pipe and no failures have been reported 
in the coated pipe. This string has been 
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in use in the corrosive areas also. 

The C string has not yet been put to 
use. 

The D string has drilled 9181 ft. No 
failures have been reported to date. 

In addition to the protective value of 
the coating itself, all coated samples that 
were returned from the field also car- 
ried a calcareous deposit, which devel- 
oped during drilling, on top of the coat- 
ing. This deposit should give added pro- 
tection. Just why this deposit forms on 
top of the coating and not on the un- 
coated pipe we have not yet been able 
to determine. 

Of the protective methods applied 
against corrosion fatigue failures in drill 
pipe, the following conclusions can be 
drawn at this time. 

1. The inhibitive effect of sodium 
chromate in the drilling mud, if the con- 
centration is kept up, appears to be bene- 
ficial, although the field tests are incon- 
clusive at this time. 

2. Laboratory corrosion fatigue tests 
show that sodium chromate is beneficial 
in retarding corrosion fatigue failure but 
the S-N curves show that an endurance 
limit is not obtainable. 

3. Field trials of drill pipe coated on 
the inside with a thermo-setting plastic 
have shown excellent resistance to cor- 
rosion fatigue failure. Although the tests 
of the four separate strings will probably 
not be completed for several months, the 
tests show that protecting the surface of 
the pipe with a suitable coating will stop 
corrosion fatigue failures. 

4. Laboratory tests of fatigue test bars 
coated with a thermo-setting plastic have 
given surprisingly good results. A def- 
inite endurance limit is obtainable with 
coated test bars under corrosive condi- 
tions. 
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ly rue January, 1946, issue of The Pe- 
troleum Engineer, page 222, a short ar- 
ticle and chart by this writer appeared 


under the above 


A constructive 
criticism has been received pertaining to 
that article from J. B. Taylor of the 
Signal Oil and Gas Company of Long 
Beach, California, as follows: 


“With reference to the chart on ‘Re- 
frigeration,’ I am glad to offer this sug- 
gestion: 


“Refrigeration may be accomplished 
by the transfer of heat, (1) from a warm- 
er body to a colder one, (2) by absorp- 
tion of heat when expanding a compress- 
ed gas, (3) by evaporating liquids that 
have a low boiling point. 

“As your article states, the transfer 
of 200 B.t.u. per min. or 288,000 B.t.u. 
per ton of refrigeration represents the 





CHART 


Chart is based on 
: theoretical values. 
$ A ton of ice repre- 
sents 288,000 B.t.u. 
: And since one B.t.u. 
is equal to 778 ft.- 
lb., and there are 
: 33,000 ft.-lb. in a 
horsepower per 
minute, it is evident 
that the theoretical 
relationship can be 
readily determined. 
The chart shows 
that one horsepower 
is equive lent to 0.2] 
ton of refrigera- 
tion, or, 10 horse- 
power is equivalent 
to 2.1 tons. In other 
words, with an over- 
all refrigerating 
machine efficiency 
of 100 per cent a 
10-hp. motor would 
produce 2.1.tons of 
ice in 24 hr. A 100- 
hp. motor would 
produce 21 tons of 
ice in 24 hr. 

For example if 
you should want to 
know the theoreti- 
cal equivalent of 6 
tons of refrigera- 
tion, you use the 
chart in this way: 
Find the 6 in col- 
20 amn B and glance 
across to column A. 
The answer is 29 hp. 
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Refrigeration and horsepower 


By W. F. SCHAPHORST 


required rate of heat transfer. However, 
in any of the above methods of accom- 
plishing refrigeration a large portion 
of the heat is transferred through con- 
densers of different types and heat ex- 
change equipment rather than through 
mechanical horsepower as indicated by 
your chart. 

“For instance, the conventional am- 
monia or propane refrigeration plant op- 
erates on the following cycle: Compres- 
sion, condensation, expansion, and evap- 
oration of the refrigerant. The only me- 
chanical horsepower requirements are 
during the compression part of the cycle. 
The amount of horsepower so required 
may easily be determined by the use of 
a Mollier chart on the refrigerant being 
used, or determining the enthalpy of the 
gas at suction conditions and the en- 
thalpy at discharge pressure under con- 
stant entropy conditions. Thus, it may 
be seen that the actual horsepower re- 
quirements will vary according to the 
pressure-temperature conditions, but in 
any event will not approach the total 
heat of refrigeration due to the large ex- 
traction of heat in the condensation of 
the refrigerant material. 

“Illustration: Using propane as re- 
frigerant: 








Suction conditions, 
5°F., 42 1b. abs.=279 B.t.u. per pound 
Discharge conditions, (constant entropy) 
155 lb. abs. =305.5 B.t.u. per pound 
Work of compression = 26.5 B.t.u. per pound 
Saturated vapor, 
5°F., 42 lb. abs.=279 B.t.u. per pound 
Saturated liquid, 
86°F., 155 lb. abs. =157.6 B.t.u. per pound 


Net refrigeration available 
One ton of refrigeration 


121.4 B.t.u. per pound 
=200 B.t.u. per min. 


200 
200 B.t.u. per min (——) =1.647 Ib. 
121.4 
26.5X1.647X<60 


*Horsepower per ton is =1.03 
2545 





*This value will vary with actual conditions of operation 








“The objection to relating the total 
heat of refrigeration to mechanical] horse- 
power is considered by the writer as not 
representing true conditions that are 
normally found to exist. The experience 
of the writer with refrigeration in nat- 
ural gasoline plants is that it is a most 
economical means of increasing plant 
capacity or improving absorption condi- 
tions, and merits further consideration. 
The reflection of large horsepower re- 
quirements may deter some operator 
from considering its use.” 

What Mr. Taylor says is doubtless 
correct and the writer is happy to ac- 
knowledge the fact that the theoretical 
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equivalents as given in the original chart 
are greater, in most instances, than the 
actual power required to produce the 
results wanted, all of which makes it 
appear that refrigeration is “pretty much 
of a bargain,” and it usually is. Some 
people consider refrigeration as being 
expensive. Some people consider it in- 
efficient. But refrigeration is neither ex- 
pensive nor inefficient, as a general rule, 
as indicated by Mr. Taylor who points 
out that, as a matter of fact, you can be 
fairly sure that you will get considerably 
more than the theoretical values from 
whatever refrigeration apparatus you 
may install. Why is this? Because, in 
refrigeration, so much depends on the 
temperature of the cooling water, the 
cooling air, or whatever medium is used 
for cooling. Thus some refrigerating en- 
gineers figure roughly that it takes about 
1 hp. per ton of refrigeration, which is 
about five times as much as the refrig- 
eration equivalent shown by the theo- 
retical chart. In other words, if you have 
a compressor that delivers 10 tons of re- 
frigeration a 10-hp. motor will do the 
work whereas the theoretical chart says 
you will need a 48-hp. motor. 

As expressed by one engineer, “There 
is no practical direct relationship be- 
tween horsepower and refrigeration on 
a B.t.u. basis. In a refrigerating plant 
the cooling water or air does all the 
work, and the power just pushes the re- 
frigerants around. Examined on a purely 
B.t.u. basis the ice plant operates at 
more than 400 per cent efficiency. Of 
course, this is silly.” 

Nevertheless the writer considers this 
of sufficient importance to be brought 
out more emphatically than has been the 
case up to the present time. Refrigera- 
tion is a bargain in most of the United 
States because the temperature of the 
water used for cooling is fairly low. At 
the North Pole, for instance, one could 
very likely produce 100 tons or more of 
refrigeration with a l-hp. motor. At the 
equator, on the other hand, results would 
approach the theoretical values of the 
chart if the cooling water is warm—and 
the writer understands that in the tropics 
most cooling water is warm. In the United 
States the coolest water during the sum- 
mer weather is said to be at Lowell, 
Massachusetts. Therefore, refrigeration 
would be the greatest “bargain” in that 
city. On the other hand, as may be sur- 
mised, the warmest water is in the south. 
The warmer the cooling medium, the 
less the bargain. That is why the writer 
likes to have the theoretical chart before 
him—for purposes of comparison. 
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(2) Emulsifying agent 
Marketed under the trade name of Mulsi- 
rex, a new emulsifying agent designed for 
use with kerosine and other petroleum 
cleaning agents to insure greater safety, 
efficiency, and economy has been introduced 
by Turco Products, Inc., of Los Angeles. 
Mulsirex is recommonded for removing 
very heavy deposits of oil and light grease 
from all kinds of metal parts and equip- 
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“third” drum is especially useful with beam 
operation when the driller finds it necessary 
to “carry the pipe,” it is pointed out. 

The “third” drum is driven from the ro- 
tary drive friction clutch on a countershaft 
and through an 8-jaw dentil type clutch 
mounted on the drum end. Spudder or beam 
operation is not interfered with in any way. 
The equipment is available with a new ma- 
chine or can be applied to any Cardwell 
Model “R” spudder or beam rig in the fie. 
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(5) Jerguson gage valve 


Jerguson Gage and Valve Company, Som- 
erville, Massachusetts, announces a new type 
of gage valve (No. 64) with union connec- 
tion to both the gage and the vessel. This 
makes it possible to remove the gage for 
inspection or maintenance without discon- 





<3 
mT 


j c 
PONS 


een ng 


Py, 


f2e9R 00883 


necting the valves. Such a valve is useful on 
installations where it would not be prac- 
ticable to shut down operations for remov- 
ing the gage, the manufacturer states. The 
two valves are merely closed and the union 
connection to the gage unscrewed. The gage 
then can be removed. Operations in the 
meanwhile continue without interruption. 














(G6) Displacement pump 

The Sier-Bath Gear and Pump Company 
has introduced the Gearex Rotary Pump. 
[his pump is of the positive displacement 
type and comes in internal-bearing models 
for lubricating fluids and external-bearing 
models for non-lubricating fluids. It is a 
medium duty pump available in capacities 
from 1 to 550 gal. per min. Discharge pres- 
sures up to 250 lb. per sq. in. can be main- 
tained with liquids, such as water and sol- 
vents. 

Feaures of these pumps, according to the 
manufacturer, are high efficiency, low main- 
tenance, vibrationless operation, and pulse- 
less discharge. Rotors of the continuous her- 
ringbone type and discharge passages of 
the proper area insure continuous overlap- 
ping displacement of the liquid. The non- 
contacting rotors are deep toothed and small 
in diameter to provide low pitch line speeds 
even at high r.p.m., resulting in quiet and 
efficient operation. Direct connection by flex- 
ible coupling eliminates the need of reduc- 
tion gears or belts between pump and driver. 

Extra deep stuffingboxes are standard 
equipment. Special alloy materials or jacket- 
ed bodies for special services may be sup- 
plied to specification. Either vertical or 
horizontal mounting may be specified. 


(7) Electron diffraction 


Production of 15 more electron diffrac- 
tion instruments, first commercially available 
unit of a type now being used to make prac- 
tical a study of quartz crystals and metal 
surfaces in the oil, steel, roller-bearing, 
chemical and other industries, has been an- 
nounced by the General Electric Company. 

\fter successful operation of the instru- 
ment at universities and industrial concerns 
for the past year, the specialty division of 
the Electronics Department said it would 
manufacture the units at its Syracuse, New 
York, Welf street plant. 

The Electron Diffraction instrument is a 
desk-like unit that fulfills a need for a de- 
vice to study surfaces. Conventional x-ray 
and electron microscopic equipment pene- 
trate substances but provide little informa- 
tion on surfaces. 

lhe G. E. instrument is now used in lJab- 
oratories of ten universities and industrial 
concerns. throughout the nation. It was de- 
veloped in the company’s research labora- 
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tories at Schenectady and stems from ap- 
paratus first designed to establish the wave 
nature of electrons. Scientists and engineers 
define the unit as an aid to a technical or 
detailed “submicroscopic” study of surfaces 
or as equipment that solves the research 
problem of defining the photoelectric work 
function of various alloys. 

Capable of examining specimens weigh- 
ing as much as 40 lb., all the work of the 
instrument is done in a vacuum with the aid 
of electrostatic and magnetic fields. 

Here is an explanation how the Electron 


Diffraction Instrument works. An electron 
“un” is housed in a chamber atop an ordi- 
nary-sized desk. This gun “shoots” electrons 
at the specimen in a high-vacuum compart- 
ment. Before hitting the specimen, however, 
the “electrons” pass through an electrostatic 
field of 40,000 volts, which accelerates them, 
and a magnetic field that focuses them. After 
hitting the “target,” the electrons “bounce” 
and form a diffraction pattern on a photo- 
graphic plate. The “target” may be turned 
in any direction for a complete study of all 
sides or angles. 


(8) Adjustable weighbeam 


Republic pneumatic pressure and differ- 
ential pressure transmitters can now be sup- 
plied with an adjustable weighbeam—a new 
development that makes possible a 15 to 1] 
range change without change of parts. The 
only readjustment necessary is rebalancing 
for zero. 


This feature is provided by replacing the 
standard weighbeam by a double weighbeam 
having an adjustable pivot between the two 
halves. The range of the transmitter is 
changed by merely sliding the adjustable 
pivot along a calibrated scale to the desired 
setting. For example, a differential trans- 
mitter having a minimum range of from 0 
to 1.0 in. of water can be changed to any 
range up to 0 to 15.0 in. Similarly, a trans- 
mitter with a minimum range of 0 to 8.0 in. 
can be changed to any range up to 0 to 
120.0 in. 


The flexibility of application provided by 
this new development is of paramount im- 
portance on those installations where operat- 
ing conditions are highly variable or on new 
installations where flow or pressure condi- 
tions are unknown, it is pointed out. 


The manufacturer is the Republic Flow 
Meters Company, Chicago, Illinois. 








(9) Safety valve 


A safety valve of unusual design, which is 
actuated by the velocity of line fluids on its 
cone-shaped valve stem, was offered to the 
oil industry recently by Oilfield Machine 
and Supply Company, Houston, Texas. 


It is designed to provide a surface-install- 
ed, simple and inexpensive means of shut- 
ting in wells. flowlines, or pipe lines in the 
event a break occurs in the flow system. 


Fire hazards, damage to crops and build- 
ings in the vicinity, contamination of nearby 
streams, and production losses due to line 
breaks have been eliminated with this new 
Omsco safety valve, it is stated. 


The Omsco safety valve is actuated by the 
“drag” of fluids—gas or oil—on its cone 
shaped valve stem. The valve is set, by means 
of one screw adjustment, to pass fluids at a 
certain desired velocity. If the pressure drop 


across the valve increases, as would happen 
in event of a line break downstream from 
the valve, the increase in rate of flow or in- 
creased velocity past the cone valve stem 
will pull the stem into the seat, thereby 
shutting in the well. 

Sensitivity of the valve is adjustable. It 
can be made to close if the pressure drop 
across the valve exceeds the desired value 
by as little as 2 or 3 lb. or as high as the 
operator desires. 

Reopening the safety valve must be done 
manually to insure that flow will not start 
again until desired. 

The Omsco safety valve has only one mov- 
ing part. There are no pistons to stick or 
become fouled with sand or scale. It can be 
installed in any position. 

Construction is of either stainless or qual- 
ity steel. All internal parts of alloy steel 
models are cadmium plated. The safety 
valves are available in a variety of sizes. 
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FOR ALL-AROUND BAILING EFFICIENCY 
—IT CANT BE BEAT! 


The GRANT HYDROSTATIC BAILER 
develops a powerful, positive suction 
that easily picks up moveable mate- 
rials in the well. Broken slips, bridge 
plugs, millings, etc. are sucked into 
the extra-large loading chamber for 
easy removal at the surface. 

The hardest, toughest bridges are 
quickly broken up—Bridged over tubing 
may be cleaned without the necessity 
of pulling tubing and killing a flowing 
well—The powerful 
suction will also un- 
cover large ‘’fish”’ such 

s ‘‘twisted-off” drill 
pipe, tubing, gas an- 


WO! NO! WILBUR we use « 
GRANT HYDROSTATIC BAILER f 
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chors or other objects too large to be 
removed by the Bailer alone. 


Exclusive Grant Composition Sealing Disc 
The Composition Sealing Disc, an ex- 
clusive Grant feature, eliminates wear- 
ing parts in the Bailer. This construction 
allows nearly the entire length of the 
bailer to function as a loading cham- 
ber, giving it a greater capacity than 
any other on the market. The Disc is 
broken on each run and serves, in ef- 
fect, as a new valve for each run. 


GRANT OIL TOOL CO. 


2042 East Vernon Avenue, 
Los Angeles 11, California 
BRANCHES—Avenal, Bakersfield, Santa Maria, 


Venture, California * Houston, Odessa, Texas. 
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(10) Electrofluid drive 


Link-Belt Company announces the devel- 
opment of a new type of “packaged” power 
unit, to be known as Ling-Belt Electrofluid 
Drive. It is presently available in horsepow- 
ers up to 20. The Electrofluid Drive is a 
neat, compact, motorized hydraulic combi- 
nation consisting of a general-purpose a-c. 
induction motor flange-mounted on a sturdy 
housing containing a hydraulic coupling, 
ilso called “fluid coupling.” Its output shaft 
may be direct-connected to the driven ma- 
chine or to a speed reducer unit. It may also 
be connected to dfiven machine through the 
medium of chain, gear, or belt drives. 

Each fluid coupling has a primary and a 
econdary element. The primary element may 
be likened to a centrifugal-pump impeller 


and the secondary, or output element, to a 
waterwheel or runner. 

The coupling is filled with a light mineral 
oil of steam-turbine quality. When the motor 
drives the impeller, it causes oil to flow 
through the runner buckets back to the im- 
peller, thereby rotating the runner through 
the medium of the oil. 

The torgué of the motor is transmitted 
from impeller to runner by the fluid in the 
coupling. There is no mechanical connec- 
tion between the two elements of the fluid 
coupling. 

In effect, the fluid coupling inserted be- 
tween the motor and its load serves as an 
automatic clutch, with the fluid acting as a 
“cushion” between prime mover and driven 
machine. 

Without need of any complicated starting 












PRIS 








2 





IS 


i) aay yr TM 71S 7S 


VAN 


—s. wig 









repairs and servicing. 


AVAI LAB L E == Prompt deliveries can be made in 5 sheave 


300 Ton and 6 or 7 sheave 360 Ton capacities. 


“Crown and Traveling Blocks for Every Condition” 
Write for Bulletins 





SAN PEDRO 
CALIFORNIA, U. S. A, 


EXPORT DISTRIBUTOR: 19 Rector St., New York City, N. Y. Avda Pte. R. 
Saenz Pena 832, Buenos Aires, Argentina. P. O. Box 2125, Houston, Texas 
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REGAN TYPE “EM” 


CROWN BLOCK 








CONTINUOUS 
OVER AND OVER REEVING 


RUGGED ™™" The type “EM” Crown Block is exceptionally 
rugged, using the famous Regan Dual-Bearing construction, with 
sheaves mounted 1n line for continuous over-and-over reeving. 


DEPEN DABLE = Proven design and skilled craftsman- 


ship result in a block which gives year after year service with minimum 
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control or special type of motor, the Link. 
Belt Electrofluid Drive has ideally solved the 
problem of inadequate torque and excessive 
high starting current peaks, the manufac- 
turer states. 


Regardless of the characteristics or inertia 
of driven machine or connected load, the 
motor of the Link-Belt Electrifluid Drive 
starts at no-load, because at zero speed the 
torque transmitting capacity of the fluid 
coupling is zero. 

The motor accelerates quickly, developing 
torque in the fluid coupling in the ratio of 
the square of the speed, until sufficient 
torque up to the maximum running torque 
“a _ motor is developed to start the driven 
oad. 


Should the driven machine become stalled, 
the Electrofiuid Drive will pull to the maxi- 
mum torque capacity of the motor, thereby 
drawing sufficient current to cause the ther- 
mal overload protective device to function 
within a few seconds. 


The fluid traction coupling absorbs the 
energy of the motor rotor, protecting the 
driven machine from the shock of the rotor’s 
inertia under sudden stoppage. 


The Electrofluid Drive delivers the maxi- 
mum torque of which the motor is capable, 
to overcome a momentary demand that might 
otherwise shear a pin or stop the power 
source completely. This cushioning effect 
protects both the motor and the driven 
equipment. 

Shock loads from the driven side are 
smoothed out and cannot reach the motor. 
Because the shock never strikes solid re- 
sistance, the gears, chains, belts, or speed 
reducers in the driven mechanism are pro- 
tected against severe strains and impact. 


Torsional vibration is effectively cushion- 
ed by the fluid coupling, so that a smooth 
power flow is obtained. 


(11) Baroid pipe wiper 


Baroid Sales Division, National Lead Com- 
pany, announces a complete line of drill pipe 
wipers in new replaceableinsert and one- 
piece types. These wipers are said to have 
all the advantages of conventional wipers 
plus: 

(1) Replaceable inserts. When wear or 
damage from tool joints or protectors makes 
the Baroid wiper ineffective, the operator 
need only replace the worn insert. This re- 
placement makes the wiper good for many 
more thousands of feet of pipe at a frac- 
tion of the cost of a new wiper. One rim 
will outlast several inserts. 

(2) Tapered center hole. Taper provides 
increased wiping efficiency and longer life 
because of more even distribution of pres- 
sure on wiping surface. 

(3) Raised center hub. Extended hub 
gives increased wiping surface and does an 
effective wiping job. 
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MAGCOGEL BENTONITE. . . Made from the finest gel 


Magcobar offers twenty-four hour mw from conveni- 
. ce forming colloidal Wyoming bentonite. Careful control of processing 
a ently located dealer stocks of Clays to meet every drilling ; : 
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= . Y HIGH YIELD DRILLING MUD. ..4 ready-mixed mud 
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XACT CLAY .... Although a low yield clay, Xact has excep- 


tionally good particle size distribution and makes mud with a very 
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This chart provides a convenient method of comparing the characteristics of 


Magcogel Bentonite, High Yield Drilling Mud and Xact Clay with native clay. 


MAGNET COVE BARIUM CQRPORATION 


HOUSTON, TEXAS ALVERN, ARKANSAS 
Export Representative: Guy E. Daniels, 30 Rockefeller Plaza, NX vor. N. Y. 
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Baroid pipe wiper expanded to permit the 
passage of a protector on a string of drill pipe. 
Flexible design permits easy passage of pro- 
tectors. 


(4) Strong, flexible construction. Radial 
ribs strengthen wiper yet allow easy stretch 
to permit passage of joints and protectors. 
Uniformly blended rubber securely joined 
to steel reinforcing ring provides great elas- 
ticity and long wear. 

The Baroid drill pipe wiper (Type RC) is 
available with replaceable inserts, which are 
said to extend wiper life several hundred 
per cent. The conventional one-piece Baroid 
wiper (Type S) embodies the same ad- 
vantageous features as the Type RC with the 
exception of the replaceable insert. 


By using the Baroid (Type RC) replace- 
able-insert wiper, operators do not have to 
discard worn or damaged wipers, but can 
either bolt or lace in a new insert, using 
whichever method they prefer. This easy 
operation requires no special tools and can 
be accomplished in a few minutes. 


The replaceable-insert also eliminates the 
need of additional wipers for different sizes 
of drill pipe. One wiper rim with two inserts 
of the proper sizes will serve two sizes of 
drill pipe, thus effecting another substantial 
saving. If the drill collar, stabilizer, or bit 
damages the insert, only the insert need be 
replaced. 


Both the replaceable-insert (RC) and one- 
piece (S) types of Baroid wiper are available 
in outer diameters of 14 in., 15 in., 17 in., 
and 19 in. Fach of these sizes is manufac- 
tured for both 34%4-in. and 4%-in. drill pipe. 


(12) Offset joints 


MagniLastic announces production of a 
standard line of offset joints, another in its 
series of packless expansion joint types suit- 
able for all piping conditions. 


This latest addition to the MagniLastic 
line provides a standard flexible unit for 
joining pipe terminals that are out of line— 
or offset. This condition may be due to ac- 
cumulated excess tolerances in piping sec- 
tions, to settling and shifting at anchor points 
or hangars, thermal expansion and contrac- 
tion of pipes and mountings, or to variations 
in operating conditions. 

Severe stresses and damage may result 
when makeshift measures are employed to 
bring misaligned pipe ends together, it is 
pointed out. 

The MagniLastic offset joint is construct- 
ed with an equal number of expansion 
flanges on either end of an insert section. 
Length of unit and number of flanges are 
determined by misalignment condition to be 
corrected. 

Offset joints are supplied with bellows 
flanges from any of the MagniLastic stand- 
ard expansion joint series, which includes 
pressures from vacuum to 1000 lb. per sq. in., 
pipe sizes from % to 24 in., and tempera- 
tures from minus 300 to plus 1600°F. Joints 
of stainless steel, monel, inconel, and cop- 





per cover all common corrosive conditions. 
End fittings are available in welding end 
or Van Stone bolted flanges. 


In addition to joining offset pipe ter- 
minals, MagniLastic offset joints protect 
valves, headers, and fittings from undue 
strain and tension, it is stated. 


A catalog containing complete informa- 
tion on the offset joint, other MagniLastic 
expansion joints, and special units, is avail- 
able. MagniLastic is a Division of Cook 
Electric Company, Chicago, Illinois. 


(13) Kinzbach equipment 


Recently introduced, Kinzbach Type U-B 
unit slips are designed to support safely the 
long strings of drill pipe being used in to- 
day’s drilling. Four individual segments, 
connected by an unusual hinging arrange- 
ment, provide great flexibility and even 
distribution of pipe weight. Each. segment 
aligns independently around the pipe and 
carries its proportionate amount of weight. 
The unique hinging provides practically true 
wedging action. Nine separate, broad-faced 
inserts in each segment provide for uncon- 
formities in pipe walls and insure true con- 
tact. Ample fluid drain-back is provided; 
broad cored backs eliminate cutting of mas- 





Kinzbach type U-B unit slip 


ter bushings, yet will not stick under the 
heaviest loads, it is stated. A new handle 
design keeps the operators’ hands clear of 
the rotary table and elevators at all times 
and provides better balance for easier set- 
ting and picking up of the slips. 

One of the outstanding features is that, 
through interchangeable segment inserts, 
several sizes of pipe can be handled with 
one set of slips. Inserts are easily removed 
and replaced on the derrick floor. 

Kinzbach Type U-B unit slips are made 
for all popular sizes of API drill pipe. 

A floating gland by the same manufac- 
turer provides true self-alignment in the 
new Kinzbach Type C polished rod stuffing- 
box. Self-lubricated plastic packing, devel- 
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Popes on end the engines of tuna 
clippers, gulf shrimpers and Grand 
Banks fishermen are on the go. Such en- 
gines have to be tough and dependable. 
And they’re extra valuable when they 
provide brawny, economical Diesel power 
in small space. For that leaves more room 
for the catch. 


So if you look in the hulls of some of the 
fastest, most successful boats in fishing 
fleets, you'll find General Motors Series 71 
Diesel engines. 

This is because GM Diesels have stamina, 
low-cost operation, and then something 
more. They pack their power in compact, 
easy-to-get-at units. 


DETROIT DIESEL ENGINE DIVISION 


SINGLE ENGINES . . Up to 200 HP. 
DETROIT 23, MICH. @ | juitipLE UNITS Up to 800 HP. 


MOTORS 


GENERAL 











take a tip from salty skippers 


These and other GM Diesel qualities now 
make Diesel power available to many in- 
dustries where size and weight heretofore 
prevented its use. 
* BS * 

In the oil fields they provide flexible 
power. They are easy to move and use 
readily transported fuel. They make 
drilling faster and more profitable. 
Be sure to 
look toGM 


Diesels. 


























GENERAL MOTORS 





DIESEL 
POWER 




















Features of 
GM Diesels Important to 
Every User of Power 


QUICK TO START on their own fuel 
ECONOMICAL —runon low cost fuel 


EASY TO MAINTAIN —clean design 
plus accessibility 


LESS FIRE HAZARD—no volatile 
explosive fuel 

COMPACT—readily adaptable to 
any installation 

SMOOTH OPERATION— rotating 


and reciprocating forces com- 
pletely balanced 


QUICK ACCELERATION — 2-cycle 
principle produces power with 
every downward piston stroke 








GENERAL MOTORS CORPORATION 


DIESEL ENGINE SALES, PETROLEUM INDUSTRY + 1504 PHILTOWER BUILDING, TULSA 3, OKLA. 
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A. WECO Thread Compounds are carefully mixed 


from tested formulas to save and protect your threads. 

Blended with a metallic lead base, WECO STEEL-AID 
will not harden. It will withstand pressures and tempero- 
tures STEEL-AID allows joints to be broken out ofter 
great lengths of service. Recommended especially for drill 
collars, Xmas Trees, testing racks or any thread connection 
where extremely high pressures are encountered. 

WECO NO-GALL is made with a metallic zinc base for 
longer protection of thread-to-thread contact on tool joints. 
It prevents golling . . . assures longer thread life on long 
strings of joints 

WECO Thread Compounds have been giving unfailing 
service year after year in the toughest services. Buy the 
best buy WECO Thread Compounds. 


WELL EQUIPMENT MFG. CORP. 
Subsidiary of Chikson Co. 
HOUSTON 1, TEXAS 
» Export Representation: CHIKSAN EXPORT CO. 
New York 7 Brea, Colif. Houston 1 . 


Wet RP. 
‘ CQUIPMENT MANUFACTURING 6° 
HOUSTON, U.S.A. 


us 
4% GAL = 








Manufacturers and Distributors 
of Oilfield, Retining, Marine 
and Industrial Equipment 
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oped especially for the purpose, maintains 
a positive fluid and pressure seal around the 
polished rod under the most severe condi- 
tions, it is asserted. 


The gland, which “floats” with the rod, 
seats on a shoulder inside a housing and is 
held in position vertically by a threaded cap 
screwed in the top of the housing. O-rings in 
the gland effect a pressure seal between the 
gland and housing, so that all fiuid and 
pressure is confined to the inside of the 
gland. Plastic guns, threaded into the gland, 
extend through the housing and _ permit 
plastic to be inserted, tightened, and added 
as necessary, without shutting in the well. 
The plastic guns are not connected to the 
housing in any manner—they extend through 


Kinzbach floating gland 


large openings in the housing and are free 
to move with the gland as it floats to com- 
pensate for any off-center movement of the 
polished rod. A bronze wear bushing, screw- 
ed in the top of the cap, limits lateral move- 
ment of the rod, preventing contact with the 
tubing and fittings and eliminating wear on 
the gland. 


Kinzbach Type C polished rod tien. 
boxes are available with 2%4-in. lower con- 
nections, for all popular sizes of polished 
rods. They are designed for working pres- 
sures up to 500 Ib. per sq. in. 


(14) Mercuryless meter 


The Arcco meter, manufactured by the 
American Recording Chart Company, Los 
Angeles, California, measures gases and 
liquids under high or low line pressures. 
In operating principle it embodies all the 
time-proved advantages of its predecessor 
the Arcco-Anubis meter, according to its 
makers. No mercury or other liquid column 
is employed. There are no pivots, bearings 
or stuffingboxes, consequently no leakage. 


The Arcco meter is of the orifice type. 
Differential pressure, upon which all orifice 
or contracted tube measurements are based, 
acts upon a strong, tough, and highly resil- 
ient spring phosphor-bronze bellows. Under 
this influence the bellows is distended, its 
distension being opposed by the elastic re- 
sistance of a “torsion tube” that transmits 
motion to the recording mechanism outside 
the pressure chamber without the necessity 
of any opening whatever through the meter 
walls. 


In construction the new Arcco is lighter 
than the Anubis meter and in addition pos- 
sesses many other refinements. Its low weight 
facilitates portability. It is extremely accu- 
rate and responsive yet rugged in design 
so that even the roughest handling has no 
effect on its calibration. The instrument is 
ideal for quick checking in the field upon 
the accuracy of other meters or for continu- 
ous recording, it is asserted. 
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(15) Hughes rock bits 


A surface approaching the hardness of 
the diamond is applied by a new atomic- 
hydrogen welding process to the teeth of a 
rock bit drill at the Hughes Tool Company 
plant in Houston, Texas. Most recent models 
of the Hughes rock bit have penetrated the 
earth below 16,000 ft. The atomic-hydrogen 
process differs from other arc-welding proc- 
esses in that the arc is formed between two 
electrodes, rather than one electrode and 
the work. 


(16) All-steel motor 


All steel construction—frame, feet, and 
end brackets—makes possible a squirrel 
cage induction motor that is 35 per cent 
smaller in size than its predecessor without 
sacrifice of electrical properties. In addi- 
tion, it is lighter, more rigid, and can with- 
stand greater impact. 

Known as the “Life-Line” motur, it is 
available in drip-proof, splash-proof, and 
fan-cooled construction. Its special features 
are: A frame rolled from steel plate that is 
as thick as it would be if made from cast 
iron; feet and end brackets of heavy pressed 
steel; all-welded construction; self-sealed, 
pre-lubricated ball bearings that provide ef- 
fective lubrication for five years or longer 
without repacking; rounded corners at top 
and bottom of slot cells that eliminate creas- 
ing cell insulation; special synthetic resin 
covered wire for coils; dynetrically balanced 
rotor, and interchangeability of parts as 
there are only 13 parts and subassemblies. 

It is available in sizes from 14 to 20 hp.; 
in voltages of 208, 220, 440, and 550; in two 
and three phase; in frequencies and speeds 
of 60 cycle—3500, 1750, 1150, and 865 r.p.m., 
of 50 cycle—2920, 1450, 965, and 720 r.p.m., 
and 25 cycle—1450 and 725 r.p.m.; and in 
NEMA Standard dimension frames 203 to 


326. Westinghouse is the manufacturer. 
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Acme Tools Aren't 
Wrapped In 
Cellophane — But... 


According to modern standards in 
technology, to better meet man's 
exacting needs, for greater speed 
and more efficient and economical 
productivity— "more feet of less 
costive hole through Nature's re- 
sistive formations’, to use oil coun- 
try lingo—Acme Drilling Tools have 
long earned the highest acclaim of 
drillers who know best... 


The reason for the deciding differ- 
ence is simply that priceless ele- 
ment, which nearly a half-century 
has added for YOUR greater pro- 
tection — profit — peace-of-mind 
... The longer experienced heads, 
more skilled hands, and the pride- 
of-craftsmanship which fashions the 
better selected, heat-treated, pre- 
cision machined forgings .. . 
Consider well, then, the ever-de- 
pendable name—ACME before you 
buy. 


Acme Fishing Tool Co, 


PARKERSBURG, W. VA. 
rt Office: 19 Rector St., New 


Expo 
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> BORN ~< 


A Year Earlier 


Remember the first solo flight, 
New York to Paris, May 20- 
21, 1927? Seems sort of ancient 
now, but it proved the prin- 
ciple of man’s mastery over the 
air. Well, 


SAND-BANUM 


. 


‘The Entirely Different Boiler and 
Engine Treatment” 


BORN IN 1926 


proved the mastery over boiler 
scale and corrosion. Its 20 year 
record in the automatic elimi- 
nation and prevention of boiler 
scale and corrosion shows re- 
duced fuel cost and increased 
power. 


Sand-Banum comes in 16 oz. 
cans, ready to use as is. It’s safe 
to personnel and equipment. 


It results in longer equipment 
life and reduces shut-downs, 
despite water or operating con- 
ditions. 


BE A SKEPTIC 


TODAY—ask us to prove this 
fo your entire satisfaction. 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York 20, N. Y. 


Stocks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 
and oat other convenient points including 
leading supply houses 
Export Representatives 
PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York 20, N. Y. 
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(17) Well status recorder 


The PSJ recorder is an automatic record- 
er of oilwell performance that provides a 
permanent minute-by-minute record of well 
action. It is simple to install on any part of 
the line between stuffingbox and tank or 
sump and will supply permanent chart rec- 
ords by the day or week, according to the 
manufacturer, Elmer E. Jones, Bakersfield, 
California. 


The PSJ recorder instantly detects and 
permanently records change of stroke, 
plunger, tubing, need for bailing, experi- 
mental work fluctuations, exact time and 


length of such fluctuations, approximate 
total volume and exact comparative volume 
of material produced, length of time spent 
in servicing well; and will indicate fluid 
changes, it is stated. The PSJ recorder uses 
no ink and is adapted for either 1-in. or 2- 
in. indications. It is ruggedly constructed, 
having a cast aluminum case attached to a 
standard swinging gate, 125-lb. 2-in. check 
valve. It contains mechanical linkage from 
the stylus, which measures and records the 
gate position on a 24-hr. or 7-day wax sur- 
faced chart, which is turned by a hermetical- 
ly sealed Macknic chart clock. It supplies 
accurate, permanent history of wells active- 
ly on 24-hr. or 7-day on a 6-in. chart, the 
manufacturer asserts. 


(18) Flow regulator 


The Waterman Engineering Company, 
Evanston, Iliinois, announces an automatic 
flow regulator for hydraulic systems where 
unlimited flow in one direction is required, 
with a predetermined rate of flow in the 
opposite direction. 


Hydraulic machine tools and lift devices 
can be perfectly controlled to predetermined 
speeds and insured against the sudden re- 
lease of hydraulic pressure, it is said. 


(19) 45-Volt battery 


A new 45-volt B battery having only half 
the weight and size of prewar models has 
been developed by “Eveready” Batteries for 
use with electronic industrial test equipment, 
tripping circuit breakers, portable ampli- 
fiers, radio transmitters, commercial motion 
picture projection machines, electronic and 
telephone devices, and other equipment that 
will benefit by reduced weight and size of 
its power source. Use for the battery may 
also be found in physics and chemical lab- 
oratories, and as emergency or standby 
power for lighting or transmission installa- 
tions. 


The new battery utilizes the famous “Mini- 
Max” battery principle originally developed 
to power the tiny radio sets in the proximity 
fuses of anti-aircraft and artillery shells. The 
“Mini-Max” battery has the carbon electrode 


printed ink-thick, in effect, on the zinc plate, 
which greatly condenses the size and in- 
creases the efficiency of the battery. 

The new 45-volt B battery displaces only 
76.6 cu. in. and weighs only 4 lb. 4 oz. 


(20) Multiple oiler 


The latest addition to the line of filter 
and lubrication specialties manufactured by 
Wm. W. Nugent and Company, Inc., Chi- 
cago, is a new heavy-duty multiple oiler. 
This new unit has a reservoir tank capacity 
of three pints, and is available with a string 
of sight feed valves in multiples of from 2 
to 23 feeds. It is designed to be used on any 
machine that requires drop feed or small 
stream. Following are some of the design 
features of this new product: 


Removable strainer in each sight feed, to- 
gether with the glass, may be removed for 





* 
t 
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cleaning without the use of tools, or without 
stopping the flow of oil. (No piping or tub- 
ing to remove). 

Minimum amount of glass used—well pro- 
tected. (Reservoir tank gauge glass has pro- 
tecting sleeve along its entire length). 

Oiler is equipped with supporting clamp 
having threaded studs to screw into the 
machine to be oiled. 

Dust-tight reservoir cover, easily removed 
for filling operation. 


Union outlets on each feed are available 
in sizes from % in. to % in. female iron 
pipe screw threads. 


(21) Unit substations 


High voltage incoming line, transformer, 
and low voltage feeder sections are com- 
bined in one compact assembly in the new 
All-In-One unit substations built by Wag- 
ner Electric Corporation of St. Louis, Mis- 
souri. Installation is simplified, as the units 
are delivered ready to connect. 

All-In-One unit substations are stand- 
ardized in ratings 100, 150, 200, and 300 
kva., 3 phase, 60 cycles. Choice of combina- 
tions of different types of transformers and 
high and low voltage equipment makes them 
suitable for a wide range of applications. 


(22) Cleansing compound 


Derived from a basic ingredient of pe- 
troleum origin is a new cleansing compound 
of unusual efficiency, just perfected by Stand- 
ard Oil Company of California. Tests have 
shown this new product of petroleum chem- 
istry to possess markedly superior qualities 
for laundering, dishwashing, and other com- 
mon household uses, as well as a large num- 
ber of industrial purposes, the manufacturer 
states. 

The compound was discovered and per- 
fected by California Research Corporation, 
the company’s research subsidiary. Oronite 
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LINE SNATCH BLOCK 


The Mc Kissick Cat 
Line Snatch Block is an 
all steel block primarily 








for severe service en- 
countered around drill- 
ing rigs. It is suitable for 
all heavy duty service 
with 14% or 1% inch 
manila rope. It has 
forged steel shells, hooks, 
links and trunion. The 
steel sheave, large cen- 
ter pin, Alemite lubrica- 
tion and high speed 





bronze bearing are other 
McKissick features. 


Catalog on Request 





NMicKissick PRopucTs CORPORATION 


BOX 2496 
TULSA, OKLAHOMA 








MACHINERY 


and EQUIPMENT 





“Best Set Yet™ 
SAVE YOUR TUBING! 


Tubing collars worn by contact 
with casing steal the profit out of 
pumping. Patterson - Ballagh 
Plastic Tubing Proteetors pre- 
vent both collar and casing wear. 
Oil-proof, wear-resistant, insulat- 
ing. They are cemented to the 
collar under pressure and will not 
come off. Made in all sizes. End 
your tubing troubles. CALL in 
your Patterson-Ballagh man. 





TUBING PROTECTORS 








1900 E. 65th Street 210 Post Street 
LOS ANGELES 1 SAN FRANCISCO 8 
6247 Navigation Blvd, 92 Liberty St. 
HOUSTON 11 NEW YORK 6 
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Chemical Company, the petroleum chemical 
subsidiary, participated at various stages in 
development of the finished product and will 
handle the marketing of it. 


Many laboratory tests were made before 
the product was perfected, and the results 
were further verified by submitting quanti- 
ties to others for testing under various con- 
ditions of actual use. 


The finished compound consists of white, 
free-flowing particles, similar to various 
soap powders, and is used in much the same 
way. In performance it reveals outstanding 
qualities. 


A small amount foams up into abundant 
suds in any kind of water, hard or soft. (It 
makes an excellent bubble bath.) Grease 
and dirt vanish readily. Glassware dries clear 
and sparkling without wiping. No taste or 
odor is left. 


Fine fabrics and woolens are quickly and 
thoroughly laundered, with no harm to the 
most delicate materials. 


Among the industrial uses a few are: 
Cleaning dairy and food processing equip- 
ment and containers, and general plant sani- 
tation; various purposes in leather, textile, 
pulp and paper manufacture; in ore proc- 
essing as a flotation medium; in insecticides 
and weed killers to improve wetting and 
spreading. 

Production of the compound on a com- 
mercial scale has now begun, and the out- 
put will be increased rapidly as new facili- 
ties and plant additions are completed, and 
as marketing operations are expanded. 


New manufacturing facilities already pro- 
vided and others scheduled to be built will 
represent an investment of several million 
dollars. 


Oronite Chemical Company will distribute 
the product direct to industrial users. Mar- 
keting arrangements in the household field 
are being consummated by Oronite through 
established trade outlets. 


This development of petroleum as raw 
material for a cleansing agent has impor- 
tance in relation to the world food shortage, 
as it helps to conserve fats and vegetable 
oils commonly used in manufacture of soap 
products. 


(23) Portable compressor 


The Davey Compressor Company, Kent, 
Ohio, has announced a new Model 60V port- 
able compressor for 1947, according to Paul 
H. Davey, president. 


This new unit is available in standard 
skid and 2-wheel pneumatic-tired trailer 
mounting styles, also with flanged wheels 
for railroad work. It is likewise offered 
(complete with a Davey Heavy Duty Power 
Take-off) as an “Auto-Air” compressor for 
truck mounting. The compressor produces 
60 cu. ft. per min. at 100-lb. pressure and is 
designed for heavy duty service. 

The compressor has one low pressure cyl- 
inder with 5%-in. bore and 4%-in. stroke. 
The high pressure cylinder has 354-in. bore. 
Operating speed is 1225 r.p.m. 

Weight of the 2-wheel model is 2100 lb. 
Over-all dimensions are: length, 88 in.; 
width, 62 in. (tire track line, 52% in.); 
height, 51% in. 

The compressor (in skid, trailer and rail- 
way models) is powered by a Hercules IXB 
engine. 


(24) Burndy Scrulugs 


A new large size Scrulug has been added 
to the family of low-cost Burndy solderless 
lugs, it is announced. This new size, the 
KPA34, accommodates a range of wire and 
cable sizes from No. 4/0 wire to 500 Mcm. 


cable. The Scrulug is quickly installed by 
simply tightening the clamping bolt, which 
forces a pressure bar upon the cable. Despite 
the fact that a large range of wires and 
cables will be accommodated, it was de- 
signed to have the operating characteristics 
of the largest cable. Formed from pure- 
copper and brazed for added mechanical 
strength, the conductivity, pullout value, and 
the performance of the Scrulug greatly ex- 
ceed the Underwriters’ Laboratories, Inc., 
requirements, it is asserted. It is announced 
by the manufacturer, Burndy Engineering 
Company, Inc., that these connectors are 
stocked in their many distribution points. 


(25) Hydraulic governors 


A new principle of governing, made pos- 
sible by combining the time-honored prin- 
ciples of hydraulics and centrifugal force, 
has been announced by the Milwaukee Lock 
and Manufacturing Company, Milwaukee, 
Wisconsin. Four standard types are now in 
production: (1) Automotive, (2) constant 
speed, (3) overspeed shutoff, and (4) uni- 
versal. 

“Milwaukee” hydraulic governors can be 
adapted to any gasoline or diesel engine. 
They are available in all standard sizes. 
The outstanding feature of these governors 
is their flexibility of power take-off in rela- 
tion to governor control. This flexibility per- 
mits the power source for driving the pres- 
sure generator to be situated as far as 30 
ft. from the governor control without loss of 
operating efficiency. Other features are: 
Revolutionary, tamper-proof design, inter- 
changeability between different throttle body 
sizes using the same pressure generator, ease 
of installation, and economy. 


(26) Landis Chasers 


The Landis Machine Company, Waynes- 
boro, Pennsylvania, recently developed a 
double diameter tangential type ground 
thread chaser. 


The chasers have all surfaces and the 
thread form ground after hardening and 
are guaranteed to hold within a class three 
fit on the two diameters. 


It is essential that the threads produced 
on the two diameters be of the same form 
and pitch. 

There are limitations in the difference 
between the two diameters for which the 
chasers can be supplied and each set of 
chasers must be engineered for the thread- 
ing job on which it will be used. 

Both diameters of threads on the work 
piece should be of a fairly short length to 
satisfactorily use the double diameter chaser. 


(27) Combination welder 


A new compact combination gas-electric 
drive Hobart welding machine consists of 
the standard 300-amp. generator and 20-hp. 
induction motor mounted on a heavy solid 
shaft coupled to a Chrysler 6-cylinder in- 
dustrial engine through an over-running 
clutch coupling. This coupling allows the 
gasoline engine to drive the welding gen- 
erator positively. Should the gasoline engine 
be stopped and the generator be driven by 
the electric induction motor, however, the 
clutch will over-run, or free wheel. This 
action is entirely automatic—no levers or 
pins are required to be moved. 

The induction motor is wound for dual 
voltage 220/440. This changeover is accom- 
plished by throwing a double-throw knife 
switch either to the 220-volt position or the 
440-volt position. The motor is started by 
means of a pushbutton across-line contactor 
that is designed to work in conjunction with 
the voltage changeover knife switch so that 
no changes are necessary in the contactor 
for 220-volt or 440-volt operation. 
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CUMMINS ENGINE COMPANY, 
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Takes a lot of 
your work out of 
cutting pipe...this 


“gone 










He 


4/ pipe cutter 
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Good reasons why this 4-wheel ricarp 
pipe cutter is such a favorite every- 
where. It cuts pipe fast and clean with 
least effort. Designed with short han- 
dle to work in tight quarters, it cuts 
quickly even where you have room 
only for a quarter turn. Special malle- 
able body assures alignment, it always 





cuts true — every cutter facto ; 
You'll like this efficient i | 
Rifaip> — ask for No. 42 
(Y,"to 2") or No. 44 (214"to 
4") at your Supply House. | 





& Regular Heavy- 
Daty RIFAID 
Cuttersin 5 sizes. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S. A. | 
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(28) Maintenance methods 

Oakite Products, Inc., New York, New York, has isued a digest of 
88 maintenance and related jobs generally performed in the pro- 
ducing, refining, and marketing divisions of the petroleum industry 
on which Oakite cleaning materials and methods are being used to 
speed up this work and increase operating efficiency of equipment. 


(29) Lubricating oil additives 

American Cyanamid Company, New York, New York, has issued 
a booklet describing its new dithiophosphates, offered under the trade 
name Aerolube dithiophosphate additives for lubricating oils. 


(30) Steam condensers 

Catalog No. 1461, “Steam Condensgérs,” has been released by C. 
H. Wheeler Manufacturing Company,-Philadelphia, Pennsylvania. In 
addition to being well illustrated with photographs of equipment, the 
bulletin also contains many useful tables and charts. 


(31) Cycling plant reprint 

Clark Bros. Co., Inc., Olean, New York, has issued a reprint of the 
article “Volatile Hydrocarbons Separated From Condensate at Sher- 
idan Cycling Plant,” by William J. Davis. The article describes the 
Shell Oil Company’s cycling plant in the Sheridan field, Texas. It is 
reprinted from The Petroleum Engineer. ap 


(32) Indirect heaters 

Part No. 1, Section No. 3 of General Catalog No. 46 of Black, Sivalls 
and Bryson, Inc., Oklahoma City, has been released by the company. 
This section is concerned with indirect heaters. 


et 
ey 


(33) Marsh gauges 

A new bulletin illustrating and describing its line of gauges for 
the oil industry has just been released by the Jas. P. Marsh Corpora- 
tion, Chicago, Illinois. 


(34) “Successful Cementing’’ 

“Successful Cementing” is the title of a bulletin published by B 
and W, Inc., Long Beach. The bulletin contains an illustrated discus- 
sion of what constitutes a successful cementing operation and the 
part played by B and W wall cleaning guides. 


(35) Ideco oilfield equipment 

Ideco oilfield equipment and supplies are shown in a catalog issued 
by International Derrick and Equipment Company. Included are 
rotary drilling equipment, cable tool drilling equipment, production 
equipment, servicing equipment, and miscellaneous items used in the 
industry. 


(36) Armored rotameters 

Armored rotameters for high pressure fluid flow rate measurement 
and control are described and illustrated in Catalog Section 40-A, 
issued by Fischer and Porter Company, Hatboro, Pennsylvania. 


(37) Vertical pump 

A new 20-page bulletin “Peerless Vertical Close Coupled Turbine 
Pumps” is devoted in its entirety to describing and illustrating the 
specialized application of Peerless turbine pumps to industrial, mu- 
nicipal, engineering, and agricultural installations where short pump 
settings are encountered and where there is a strong necessity for 
deep well turbine pump power and capacity in these applications. 


(38) Cooper-Bessemer engines 
The Cooper-Bessemer Corporation, Mt. Vernon, Ohio, has issued 


| three more of its compact four-page bulletins in the series covering 
| its line of stationary units. All these apply to the Type JS engine, one 
| giving the specifications for the diesel, one for the gas diesel, and the 


other for the gas engine. 


(39) Fluor pulsation dampener 
The Fluor Corporation, Ltd., Los Angeles, has issued a new bulletin 


| entitled “The Effects and Corrections of Gas Pulsation Problems.” 


This bulletin contains an authoritative article by Foster M. Stevens, 
research engineer in the company’s development department. 

In his article, Stevens discusses the many different gas pulsation 
problems and some of the attempts made to correct them. He also dis- 
cusses the Fluor pulsation dampener in detail. This equipment com- 
pletely changes pulsative flow into a steady stream. The bulletin is 
illustrated with many pictures, charts and diagrams. 
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(40) Ideal type 50 rig 


The Ideal Consolidated Rig Type 50 is fully described in a new 
bulletin issued by The National Supply Company. The Ideal Type 
50 Rig is constructed for fast and economical drilling to a nominal 
depth of 5,000 ft. and its six hoisting speeds and three rotary speeds 
with reverse give it great flexibility. The rig may be driven by two 
engines having combined maximum output up to 425 hp. The bulletin 
has 12 illustrations, a dimensional drawing, a shaft speed diagram, 
and gives complete engineering and operating specifications. 


(41) Diesel cooling 


A new 20-page booklet, titled “Diesel Engine Cooling Systems,” has 
been released by the Binks Manufacturing Company, Chicago, Ill- 
inois. Profusely illustrated with pictures, diagrams and blueprints, 
the booklet will help solve many of the problems encountered every 
day in diesel engine cooling. It shows how water jacket scale, over- 
heating, costly break-downs, and insurance rates can be greatly re- 
duced or entirely eliminated. 


(42) Convertible power shovel 


An informative 36-page catalog has been published by Buckeye 
Traction Ditcher Company, Findlay, Ohio, on the Buckeye convertible 
power shovel, which is also widely known as the Buckeye Clipper. 


The advanced features of this versatile unit—including vacuum 
power control, non-clogging crawlers, balanced weight, and fast, pos- 
itive crowd, hoist, swing and travel—are pictured and described in 
detail. The bulletin demonstrates how these characteristics result in 
greater work capacity with lower power consumption. 

Also illustrated and described is the quick and ready converti- 
bility from a power shovel to trench hoe—dragline or crane, clam- 
shell, hook block or magnet—or pile driver. The maker’s truck crane 
and high lift shovels are also pictured and described. 


(43) Proportioning equipment 


Bulletin No. 1200, an attractive new catalog, has just been issued 
by % Proportioneers, Inc., %, manufacturers of automatic proportion- 


ing equipment. This new catalog is a handy reference book and con-- 


tains a wealth of material dealing with automatic flow responsive 
equipment and methods in continuous process operation. Photographs 
of chemical proportioning equipment and typical installations are sup- 
plemented by many flow diagrams and detail drawings. 


(44) Metal packings 


An illustrated folder describing various types of metal packings 
has been issued by the France Packing Company, Philadelphia, Penn- 
sylvania. This folder, entitled “Industrial Packing,” describes the 
metal packing most frequently used. The desirability of packings 
made to fit standard stuffing boxes is obvious when their advantages 
are understood as described in this folder, it is pointed out. 


(45) Oil purification 


Volume 2, No. 3 of Clean Oil, a pictorial publication devoted to oil 
purification, issued quarterly by Honan-Crane Corporation, is now 
available. This issue is devoted almost entirely to case histories of oil 
purification equipment, covering specific applications. 


(46) Control valve bulletin 


“Pneumatic Control Valves and Controller Accessories” is the title 
of Bulletin 277-1, a new 36-page publication of The Foxboro Com- 
pany, Foxboro, Massachusetts, makers of industrial instruments and 
equipment for measurement and control. The company’s previously 
familiar valve bulletin has been completely revised and much new 
material has been added, to give the present bulletin maximum con- 
venience and usefulness. 


(47) Book on preformed wire rope 


When a producer begins to think that everyone knows of his 
product, how it is made and what it does—that individual is due for 
an abrupt awakening. At least that is the opinion of the Preformed 
Wire Rope Information Bureau, which has just published a new book 
“Preformed Wire Rope—What it is—What it does.” 


Although preformed wire rope has rapidly advanced in universal 


acceptance since its introduction in 1924, any survey, according to 


the Bureau, would turn up many wire rope users who never heard of 
the word “preformed.” This is due largely to the heavy turnover in 
industrial personnel during the last five years. Realizing this, the 
Bureau has issued a book that capably answers the elementary ques- 
tion: “What is preformed wire rope?” 


(48) Fluid cracking catalyst 


American Cyanamid Company, New York, New York, has issued 
a booklet describing its new microspheroidal synthetic fluid cracking 
catalyst. The product is offered under the trade name of Aerocat 


Grade MS-A Synthetic Fluid Cracking Catalyst. 
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fora 1] OUGH taskmasterR 


Badustry today expects more from the desiccants it buys. 
It requires that they dry a greater variety of gases and liquids 
to more rigid specifications. Efficiency and economy, too, 
are increasingly important. This calls for a versatile adsor- 
bent, and Driocel has unique features that make it a 
‘natural’ for many difficult as well as routine drying jobs. 


One important characteristic of Driocel is its low iron 
content... held to 3% or under. This means not only a 
longer adsorbent life, but it means also that higher Dry Gas 
Capacity values are maintained through repeated regenera- 
tions. Drying operations can be conducted in such a 
manner that low-iron Driocel is unaffected by appreciable 
quantities of hydrogen sulfide. In fact, Driocel is even used 
in the drying of H,S with satisfactory results. 


This activated bauxite desiccant is successfully drying 
hydro-carbon gases and liquids, liquid organic chemicals, 
electrical oils, hydrogen and compressed air. These installa- 
tions involve wide pressure, temperature, and moisture 
ranges. In most cases, Driocel meets these conditions with 
superior performance and long life. And, the fact that 
Driocel’s price is substantially lower than other well known 
solid desiccants is noteworthy. 


Perhaps your drying problems can be solved, or your 
processing improved by using Driocel. Why not consult us ? 
Our work with bauxite desiccants has been extensive and we 
would be glad to assist. Address: Attapulgus Clay Company 
(Exclusive Sales Agent), Dept. J, 260 South Broad Street 
Philadelphia 1, Pa. 
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4 ™ Petroleum 
| Engineer’s 
CONTINOUS TABLES 


| 

| | 

| | 

| A DAILY REFERENCE FOR OPERATING MEN | 
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| 
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INSTALLMENT No. 113 


VALUABLE and regular feature of The Petroleum Engineer, the Continuous Tables, now in their tenth year of 

publication, were designed to save time and effort for the technician and the practical field or plant worker. 

The tables have proved one of the most popular and helpful departments of The Petroleum Engineer. Data are pre- 

sented in the simplest form available with many types of information included that are best presented by curves or 
nomographs when three or more variables must be considered simultaneously. 


The Continuous Tables have developed as a result of suggestions for new tables, direct contributions and 
improvements to existing tables by members of the pertoleum and related industries, including manufacturing con- | 
cerns, who are continually searching for practical information reduced by computation to tabular form readily appli- | 
| cable to the problems daily confronting them that might otherwise necessitate a more or less tedious calculation. These 

contributions and suggestions from the industry have resulted in a valuable exchange of information and data con- 
tributing to the progress of the industry as a whole. 


This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, 
issue; 13-14, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, 
1941, issue ; 48-60, inclusive, in the June, 1942, issue; 61-72, inclusive, in the June, 1943, issue; 73-79, inclusive, in the 
January, 1944, issue; 80-82, inclusive, in the April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclu- 
sive, in the October, 1944, issue; 89-91, inclusive, in the January, 1945, issue; 92-94, inclusive, in the April, 1945, 
issue; 95-97, inclusive, in the July, 1945, issue; 98-100, inclusive, in the October, 1945, issue; 101-103, inclusive, in 
the January, 1946, issue; 104-106, inclusive, in the April, 1946 issue; 107-109, inclusive, in the July, 1946, issue; 110- | 
112, inclusive, in the October, 1946, issue. 





INDEX TO TABLES 





Index No. Page Issue 
Chart for estimation of matural gas reserves 22.2... ooo icececeeceeceeeeceeneeeeeee P 530.104. 223 Nov. 
Thermodynamic properties of propane .... ..... (sheet 1) P 771.214.736. 225 Nov. 
Thermodynamic properties of propane... eee (sheet 2) P 771.214.736. 227 Nov. 
Thermodynamic properties of propane ..... (sheet 3) P 771.214.736. 229 Nov. 
Thermodynamic properties of propane = eee (sheet 4) P 771.214.736. 231 Nov. 
Thermodynamic properties of propane nese (sheet 5) P 771.214.736. 233 Nov. 
Economical alignments of pipe lines (sheet 1) P 615.2 235 Nov. 





INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 








American Air Filter Co. _..... concn’ (sheet 5) 234 Nov. P 771.214.736. 
Foxboro Co. ................-..- ; \stiasmedaae (sheet 3) 230 Nov. P 771.214.736. | 
| Gasoline Plant Construction Co. TE I< (sheet 2) 228 Nov. P 771:214.736. | 
esc uhsiesincisnsnsicchieenndinintaee iinciseiein vietitahineiseemal Nov. P 771.214.736. | 
| Hyatt Bearings Division, General Motors Corp. sins ones ea 224 Nov. P 530.104. 
| | Linde Air Products Co. 0.00.00. | (sheet 1) 236 —Nov. P 615.2 | 


| Nash Engineering Co.......... oocctees sesvesestrsves seve (Sheet 4) 232 Nov. P 771.214.736. 
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WIRE ROPE 












D” YOU KNOw that the preforming process stepped up wire rope quality 
all along the line? To make preformed rope the manufacturer has to 
hold to close tolerances, exercise precise controls. That fine precision has 
made all wire rope, preformed or non-preformed, better than it was prior to 
the advent of preforming. Hazard has had long experience in these exacting 
methods. That is why Hazard Lay-Setr Preformed, as well as Hazard 
non-preformed ropes, is uniform—reel after reel. Buy Hazard, and you 
get uniform quality—now and always. Buy Hazard Lay-SrET 
Preformed Wire Rope made of Improved Plow Steel. 


co Wastvabutors on all stvatepic points 
: ; = Wilkes-Barre, Pa., Chicago, Pittsburgh, Houston, Wichita, San Francisco, Denver, Los Angeles, Bridgeport, Conn. 







me HAZARD WIRE ROPE DIVISION 
a 4 AMERICAN CHAIN & CABLE 
MARK In Business for Your Safety | 
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THE PETROLEUM ENGINEER'S CONTINUOUS TABLES _Guannssanier No. acon P 530.104 





CHART FOR ESTIMATION OF NATURAL GAS RESERVES 











) This chart is based on data contained in the article, EXAMPLE: 
“Effect of Reservoir Depth on Gas Reserves,” by K. Given: A new gas reservoir with an initial pressure 
Marschall Fagin as published in the October, 1945, of 4250 lbs. per sq. in. ga., having sand with 9,801 cu. 


ft. of effective porosity per acre-ft., reservoir tempera- 
® ie . oc ; . y 9 se 
issue of The Petroleum Engineer, pages 256 to 260, ture of 237°F., and producing 0.6 gravity natural gas. 





clusive. Required: An estimate of the ultimate recovery of 
*This chart is sali to an acre-ft. of gas sand gas per acre-ft. 
that has 9801 cu. ft. of effective porosity and produces Solution: Enter the chart from the 4250 lb. point on 
. the pressure scale (as indicated) and proceed to the 
0.6 gravity gas. 


intersection with the curve. The answer. 2080 cu. ft. 


a is ; is found on the “recovery” scale directly below the 
**Standard cu. ft. at 14.65 lb. per sq. in., abs., and —_jntersection. , 


60°F., using a terminal well head pressure of 125 Ib. Note: The effective porosity of the gas sand 


per sq. in., ga. 43,560 cu. ft. per cent porosity < (100 — per cent 
eee’ oe = Si ae _ connate water). 
The depth scale is applicable only ra initial at If the effective porosity of the gas sand in question 
field pressures that are “normal,” that is equivalent jg more or less than 9.801 cu. ft.. the recoverable vol- 
to a hydrostatic head of 435 lbs. per 1000 ft. of depth. ume of gas will be proportionately more or less. 
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THROUGHOUT 
ALL INDUSTRY 


From A to Z — automobiles to zippers. 
Wherever things are made, handled or 
transported, there you will find Hyatt 
Roller Bearings easing the turning of 
wheels and shafts. 

And Hyatt Roller Bearings have for 
fifty-four years enabled machine de- 
signers, engineers and manufacturers to 


speed up production — cut maintenance 





costs and reduce friction to a minimum. 

So many types of Hyatts are available 
that it can be stated with confidence — 
there is a Hyatt Bearing for every appli- 
cation. Consultation on your bearing 
problems does not obligate you. Hyatt 
Bearings Division, General Motors Cor- 


poration, Harrison, New Jersey. 


EU 
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Tue PETROLEUM ENGINEER’s CONTINUOUS TABLES (INSTALLMENT No. 113) Shoat 1 
~ THERMODYNAMIC PROPERTIES OF PROPANE* 
6 














| Fig. 1. Absolute enthalpy fam *This series of charts 
3 . and tables are taken 
chart for propane vy, Nf from the paper en- 
Lf ns titled “Thermodynam. 
ic Properties of Pro- 
pane,” by Walter V. 
Stearns and Emman- 
uel J. George as pub- 
lished in The Petro- 
leum Engineer, Ref- 
erence Annual July 
1, 1943, after being 
presented before Am- 
erican Chemical So- 
ciety, Detroit, Michi- 
gan, April 12-16, 1943, 
and published in /n- 
dustrial and Engi- 
neering Chemistry, 
May, 1943. 














P = LBS.PER SQ.IN. ABS. 




















| 

Fig. 1 shows the 
change in heat con-| 
tent, or enthalpy (H) | 
with pressure at con-| 
stant temperature. 
The enthalpy of sat-| 
urated liquid propane 
at —40°F. and 16 lb. 
per sq. in., absolute, 
is 183 B.T.U./lb., and 
the enthalpy of satu- 
rated propane vapor 
at the same tempera- 
ture and pressure is 
shown to be 365.7 
chart for propane B.T.U./Ib. 















































Fig. 2. Entropy-temperature 


Fig. 2 shows the 
change in entropy 
(S) with temperature 
at constant pressure. 
The entropy of satu- 
rated liquid propane 
at —40°F. and 16 lb. 
per sq. in. absolute is 
0.9315 B.T.U./lb./ 
°F., and the entropy 
of saturated propane 
vapor at the same tem- 
perature and pressure 
is 1.3670 B.T.U./Ib./ 
aw A 





a i TEMPERATURE, °F. 

















2 ° 2 °. 
e = e eo 
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| 1.2 . ° ° 16 
| S*B7U. PER LB.PER °F. 




















THE PETROLEUM ENGINEER, November, 1946 225 


















G-R STEAM GENERATORS 


submerged and heater types ” 


Recovery of heat from cracking coil tar, hot gas oil, or other 
heavy, dirty or clogging fluids presents no difficulties in a G-R Steam Generator. 
In many instances, these units have proven highly successful in recovering 
heat which formerly had to be wasted. 


Clogging is prevented by the use of single tubes for each pass, 
with liquid passages of large and uniform area throughout their length. Ac- 
cumulation of scale from raw, untreated water is prevented by scale-shedding 
heating elements. Maximum steam production is provided by counter-current 
flow of water and hot liquid. 


Here is an opportunity to reduce your process costs... your pump- 
ing costs... your cooling system load ... and your boiler house steam demand. 


Write for bulletin describing G-R Steam Generators in detail, and 
illustrating their features of design and construction. 





sy TNS GR-115 
ase 


— 


THE GRISCOM-RUSSELL CO., 285 Madison Avenue, New York 17, N. Y. 


GRISCOM-RUSSELL 
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THe PETROLEUM ENGINEER'S CONTINUOUS TABLES (INSTALLMENT No. 113) Sheet 2 
THERMODYNAMIC PROPERTIES OF PROPANE* 
N 
TABLE | 
Temperature data for saturated propane 
} o > ' Density 
ressure, -/Sq. In, | : 2 : Liquid Vapor | Heat Content, Latent Entropy, 

Tempera- Absolute, Gage, Volume, Cu, Ft./Lb. (1/>), ayy ; B. T. U./Lb. Heat L, B. T. U./Lb./° F. 

ture t, ° F. P op Liquid pr Vapor V Ib./gal. _Ib./cu. ft. Liquidh Vapor H  B.T.U./Lb. Liquid s Vapor S$ 

—80 5.65 0.0265 16.2 5.052 0.062 162.6 354.0 191.4 0.8794 1.3832 

-78.75 5.87 18 in." 0.0265 15.6 5.043 0.064 163.2 354.4 191.2 0.8812 1.3826 

—78 6.00 0.0266 15.3 5.041 0.065 163.6 354.6 191.0 0.8821 1.3822 

—76 6.32 ; 0.0266 14.6 5.030 0.068 164.6 355.2 190.6 0.8847 1.3812 

—75.9 6.35 17 in. 0.0266 14.6 5.030 0.068 164.6 355.2 190.6 0.8850 1.3811 

—74 6.71 é 0.0267 13.8 5.020 0.072 165.6 355.8 190.2 0.8874 1.3801 

—73.2 6.86 16 in. 0.0267 13.5 5.019 0.074 166.0 356.0 190.0 0.8884 1.3797 

—72 7.18 i 0.0268 13.0 5.009 0.076 166.6 356.4 189.8 0.8900 1.3791 

—70.7 7.35 15 in. 0.0268 13.7 5.002 0.079 167.2 356.5 189.5 0.8918 1.3785 

-—70 7.48 0.0268 12.5 4.998 0.080 167.6 357.0 189.4 0.8927 1.3781 

—68.4 7.84 14 in. 0.0268 12.0 4.990 0.083 168.4 357.5 189.1 0.8949 1.3775 

—68 7.91 : 0.0268 11.9 4.988 0.084 168.6 357 .6 189.6 0.8954 1.3773 

— 66. 8.32 13 in. 0.0268 11.3 4.978 0.088 169.8 358.1 88.5 0.8978 1.3766 

— 66 8.33 0.0269 11.3 4.978 0.088 169.7 358.2 188.5 0.8980 1.3765 

— 64 8.80 ; 0.0269 10.8 4.968 0.093 170.7 358.8 188.1 0.9007 1.3756 

—63.9 8.81 12 in. 0.0269 10.8 4.968 0.093 170.8 358.9 188.1 0.9008 1.3756 

| —62 9.28 : 0.0270 10.3 4.957 0.097 171.7 359.4 187.7 0.9033 1.3748 

-61.9 9.30 1] in. 0.0270 10.3 4.957 0.097 171.8 359.5 187.7 0.9034 1.3748 
—60 9.78 10 in. 0.02703 9.77 4.946 0.102 173.7 360.0 187.3 0.9060 1.3740 | 

—58.1 10.28 9 in. 0.02709 9.35 4.936 0.107 173.6 360.5 186.9 0.9085 1.3732 

—58 10.29 0.02709 9.33 4.936 0.107 173.7 360.6 186.9 U.9086 1.3732 

— 56.2 10.77 8 in. 0.02714 8.96 4.926 0.112 174.6 361.1 186.5 0.9108 1.3726 
—56 10.80 0.02715 8.92 4.925 0.112 174.7 361.1 186.4 0.9111 1.3725 | 
—54.4 11.26 7 in 0.02720 8.59 4.917 0.116 175.6 361.4 185.8 0.9132 1.3719 
—54 11.36 0.02721 8.51 4.915 0.117 175.8 361.7 185.9 0.9137 1.3717 
—52.6 11.75 6 in. 0.02725 8.24 4.907 0.120 176.5 362.1 185.6 0.9154 1.3712 | 

—52 11.95 0.02727 8.12 4.904 0.122 176.8 362.3 185.5 0.9162 1.3710 

| -—51 12.24 5 in 0.02730 7.93 4.898 0.125 177.3 362.6 185.3 0.9175 1.3706 

—50 12.60 0.02733 7.73 4.893 0.129 177.8 362.8 185.0 0.9188 1.3702 

J] —49.6 12.73 4 in 0.02734 7.40 4.891 0.130 178.0 362.9 184.9 0.9193 1.3701 
—48 13.20 0.02739 7.50 4.882 0.133 178.8 363.4 184.6 0.9213 1.3696 

—47.9 13.22 e 3 in. 0.02739 7.44 4.883 0.134 178.9 363.5 184.6 0.9214 1.3696 

—46.5 13.71 2 in.. 0.02743 7.ka 4.875 0.139 179.7 363.8 184.1 0.9232 1.3691 

—46 13.85 0.02745 7.06 4.872 0.142 179.9 364.0 184.1 0.9238 1.3689 
—44.9 14.2 1 in 0.02748 6.90 4.866 0.145 180.4 364.3 183.9 0.9252 1.3686 | 
—44 14.52 0.02751 6.74 4.861 0.148 180.9 364.6 183.8 0.9264 1.3683 | 

t —43.71 14.70 0 0.02752 6.66 4.860 0.150 181.36 364.76 183.5 0.9266 1.3682 
—42 15.28 0.02757 6.42 4.850 0.156 181.9 365 183.3 0.9289 1.3676 

¥ —40 16.00 1.30 0.02763 6.16 4.839 0.162 183.0 365.7 182.7 0.9315 1.3670 

—38 16.79 2.09 0.02769 5.92 4.828 0.169 184.0 366.3 182.3 0.9340 1.3664 

— 36 17.56 2.86 0.02775 5.66 4.818 0.177 185.1 366.9 181.8 0.9365 1.3658 

—34 18.40 3.70 0.02782 5.44 4.807 0.184 186.2 367.5 181.3 0.9391 1.3652 

7 —32 19.30 4.60 0.02788 5.22 4.797 0.192 187.3 368.0 180.7 0.9416 1.3646 
— 30 20.18 5.48 0.02794 5.02 4.786 0.199 188.4 368.6 180.2 0.9441 1.3640 

P —28 21.05 6.35 0.02800 4.82 4.775 0.207 189.4 369 .2 179.7 0.9467 1.3634 
— 26 22.01 7.31 0.02807 4.63 4.764 0.216 190.5 369.8 179.3 0.9492 1.3628 

j —24 22.98 8.28 0.02813 4.44 4.752 0.225 191.6 370.3 178.7 0.9517 1.3622 
—22 23.98 9.28 0.02820 4.25 4.741 0.235 192.7 370.9 178.2 0.9543 1.3616 

—20 25.05 10.35 0.02826 4.06 4.730 0.246 193.8 371.5 ig gm f 0.9568 1.3610 

-18 26.15 11.45 0.02833 3.90 4.719 0.256 194.9 372.1 177.2 0.9592 1.3604 

' | —16 27.30 12.60 0.02839 3.76 4.708 0.266 196.0 372.7 176.6 0.9617 1.3599 
—14 28.50 13.80 0.02846 3.61 4.697 0.277 197.1 373.2 176.1 0.9641 1.3593 

P -—12 29.70 15.00 0.02852 3.47 4.686 0.288 198.2 373.8 175.6 0.9666 1.3588 
; —10 30.95 16.25 0.02859 3.33 4.675 0.300 199.4 374.4 175.0 0.9690 1.3582 
- 8 32.23 17.53 0.02866 3.20 4.664 0.313 200.5 375.0 174.5 0.9714 1.3577 

! — 6 33.55 18.85 0.02873 3.08 4.652 0.325 201.6 375.5 173.9 0.9739 1.3571 
-— 4 35.00 20.30 0.02879 2.98 4.641 0.336 202.7 376.1 173.4 0.9763 1.3566 

—- 2 36.40 21.70 0.02886 2.86 4.629 0.350 203.8 376.7 172.8 0.9788 1.3560 

: - 0 37.81 23.11 0.02893 2.74 4.618 0.365 205.0 377.2 172.2 0.9812 1.3555 

- % + 2 39.30 24.60 0.02900 2.66 4.607 0.376 206.1 377.8 171.6 0.9836 1.3550 
| ; 4 40.85 26.15 0.02908 2.56 4.596 0.391 207 .2 378.3 re FS - 0.9860 1.3545 

: 6 42.50 27.80 0.02915 2.47 4.584 0.405 208.4 378.9 170.5 0.9884 1.3541 
8 44.13 29.43 0.02923 2.38 4.573 0.420 209.6 379.5 169.9 0.9908 1.3536 

| 

10 45.85 31.15 0.02930 2.30 4.562 0.435 210.7 380.0 169.3 0.9932 1.3531 
1 47.55 32.85 0.02938 2.22 4.550 0.450 211.9 380.6 168.7 0.9956 1.3527 

i 14 49.35 34.65 0.02946 2.14 4.538 0.467 213.1 381.1 168.0 0.9979 1.3523 

: 16 51.20 36.50 0.02954 2.08 4.526 0.481 214.2 381.6 167.4 1.0003 1.3518 

: 18 53.10 38.40 0.02962 2.00 4.514 0.500 215.4 382.1 166.7 1.0026 1.3514 

{ 20 55.00 40.30 0.0297 1.93 4.502 0.518 216.6 382.6 166.0 1.0050 1.3510 

! 22 57.05 42.35 0.02978 1.86 4.590 0.538 217.7 383.1 165.4 1.0073 1.3506 
: 24 59.10 44.40 0.02986 1.79 4.477 0.559 218.8 383 .6 164.8 1.0097 1.3502 

q 26 61.25 46.55 0.02995 1.73 4.465 0.578 220.0 384.1 164.2 1.0120 1.3499 

, 28 63.45 48.75 0.03003 1.67 4.452 0.598 221.2 384.6 163.5 1.0144 1.3495 

: 30 65.70 51.00 0.03011 1.60 4.440 0.625 222.3 385.1 162.8 1.0167 1.3491 

‘ 32 67.95 53.25 0.03020 1.54 4.427 0.649 223.4 385.6 162.2 1.0190 1.3487 

' 34 70.33 55.63 0.03029 1.48 4.414 0.676 224.5 386 161.5 1.0213 1.3484 

! 36 72.75 58.05 0.03037 1.43 4.401 0.699 225.6 386.6 160.8 1.0237 1.3480 

| 38 75.20 60.50 0.03046 1.39 4.388 0.719 226.8 387.1 160.2 1.0260 1.3477 

a—lInches of mercury vacuum. (Continued on Sheet 3) 
i af *Taken from paper by Walter V. Stearns and Emmanuel J. George published in The Petroleum Engineer, Reference Annual, 
1 July 1, 1943, after being presented before American Chemical Society, Detroit, Michigan, April 12-16, 1943, and published in Indus- 
trial and Engineering Chemistry. 
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A completely staffed and equipped construction de- 
partment is another function of this organization to 
assure plants being built for maximum operating and 
maintenance efficiency. This integrated responsibility 
means your project is continuously under the direc- 
tion of experienced designers, engineers and con- 
structors from its inception to completion. 


ENGINEERS 


Petroleum e Chemical e Mechanical e Electrical 
e Civil 


FOR DESIGN OF 


Distillation Units e Fractionating Columns e Ab- 

sorbers e Refrigeration e Dehydration e Steam 

Power Plants e Electric Power Plants e Compressor 

Stations e Other Specialized Parts of Modern 
Gasoline Plants 


oe 


GASOLINE Plant Construction Corp. 


ENGINEERS - DESIGNERS 
CONSTRUCTORS 


HOUSTON, TEXAS CORPUS CHRISTI, TEXAS 
Niels Esperson Building Nixon Building 
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THe PETROLEUM ENGINEER’S CONTINUOUS TAELES (INSTALLMENT No. 113) Sheet 3 
~ THERMODYNAMIC PROPERTIES OF PROPANE* 
——— 
. 
| TABLE | 
| | Temperature data for saturated propane (concluded) 
peneity. 
| Tempera- _Pressure, Lb./Sq. In. = 
ture t, oF, Absolute, Gage Volume, Cu. Ft./Lb. Liquid ue Hisnt, Gontent, Latent + ° 
S oud < (I/r), (17 _B. T.U./Lb. naent B.T. U/LO/* F. 
oP iquid » apor V Ib./gal. Ib. /cu. ft. Liquidh VavorH B.T. U. aun. Liquid ¢ Vapor S 
40 77.80 63.10 0.03055 1.33 4. 2 ‘ ne re . 
42 80.40 65.70 003064 1.28 4/362 0-781 3001 388 0 138-2 ao a 
44 83.05 68.35 0.03073 1125 4.348 0.800 230:2 388 138.2 oo ‘so 
> 46 85.83 71.13 0.03083 1.21 4.335 0.826 231.4 389.0 157.5 10332 13468 
48 88.65 73.95 0.03092 1.17 4.321 0.855 232.6 389.5 156.8 1.0375 1.3499 
50 91.50 76.80 0.03101 1.14 4.30 56 348 , 
52 94.50 79.80 9.03111 1.10 4304 0.900 3320 300 : 138.4 1 oa2t 1 Rab 
1 : ; ; 4.281 0.935 236.1 390.8 154.7 1.0443 1.345 
56 100.6 85.9 0.03130 1.04 4.267 0.962 237.3 391.3 154. 0466 tr] 
: ; . 0 1.0466 1.3447 
58 103.7 89.0 0.08140 1.01 4.254 0.990 238.5 391.7 153.3 1.0488 1.3444 
60 106.9 92.20 0.03150 0.984 4.240 1.016 239.6 392.2 152.6 1.0511 1.3441 
62 110.2 95.5 0.03162 0.958 4.226 1.044 240.8 392.7 151.8 1.0534 1.3438 
64 113.6 98.9 0.03174 0.932 4.213 1.073 242.0 393.1 151.1 1.0556 1.3435 
66 117.1 102.4 0.03185 0.906 4.199 1.104 243.2 393.5 150.3 1.0579 1.3433 
68 120.6 105.9 0.03197 0.880 4.186 1.136 244.4 394.0 149.5 1.0601 1.3430 
70 124.3 109.6 0.03209 0.854 4.172 1.171 245.7 394.4 148.7 1.0624 1.3427 | 
72 127.9 113.2 0.03221 0.832 4.158 1.202 246.9 394.8 147.8 1.0647 1.3424 
74 131.7 117.0 0.03233 0.810 4.144 1.235 248.1 395.2 147.0 1.0669 1.3421 
76 135.6 120.9 0.03245 0.788 4.131 1.269 249.4 395.6 146.2 1.0692 1.3419 
78 139.6 124.9 0.03257 0.766 4.117 1.305 250.2 396.0 145.4 1.0714 1.3416 
80 143.6 128.9 0.03269 0.745 4.103 1.342 251.9 396.4 144.5 1.0737 1.3413 
82 147.7 133.0 0.03281 0.725 4.088 1.379 253.1 396.8 143.7 1.0760 1.3410 
84 151.8 137.1 0.03293 0.704 4.074 1.420 254.4 397 .2 142.8 1.0782 1.3408 
86 156.2 141.5 0.03305 0.684 4.059 1.462 255.6 397.6 141.9 1.0805 1.3405 
} 88 160.6 145.9 0.03317 0.663 4.045 1.508 256.9 398.0 141.0 1.0827 1.3403 
90 165.0 150.3 0.03329 0.643 4.030 1.555 258.2 398.3 140.1 1.0850 1.3400 
92, 169.6 154.9 0.03341 0.626 4.015 1.597 259.5 398.7 139.2 1.0873 1.3398 
94 174.2 159.5 0.03353 0.609 4.001 1.642 260.8 399.1 138.3 1.0895 1.3395 
96 178.9 164.2 0.03366 0.592 3.986 1.689 262.1 399.5 137.4 1.0918 1.3393 
98 183.7 169.0 0.03378 0.575 3.972 1.739 263.3 399.9 136.5 1.0940 1.3390 
| 100 188.7 174.0 0.03390 0.558 3.957 1.792 264.6 400.2 135.6 1.0963 1.3388 
| 102 193.8 179.1 0.03402 0.544 3.941 1.838 265.9 400.5 134.6 1.0986 1.3386 
| 104 198.9 184.2 0.03415 0.530 3.925 1.887 267 .2 400.6 133.7 1.1010 1.3384 
‘ | 106 204.1 189.4 0.03427 0.516 3.910 1.938 268.5 401.2 132.7 1.1033 1.3382 | 
| 108 209.3 194.6 0.03439 0.502 3.894 1.992 269.8 401.6 131.8 1.1057 1.3380 
| 110 214.8 200.1 0.03452 0.487 3.878 2.053 271.1 401.9 130.8 1.1080 1.3378 
112 220.4 205.7 0.03468 0.475 3.862 2.105 272.5 402.3 129.8 1.1103 1.3376 
| 114 226.0 211.3 0.03484 0.463 3.846 2.160 273.9 402.7 128.8 1.1126 1.3374 
116 231.6 216.9 0.03500 0.451 3.830 2.217 275.2 403.0 127.8 1.1149 1.3372 
| 118 237.3 222.6 0.03516 0.439 3.814 2.278 2766 403.4 126.8 1.1172 1.3370 
120 243.4 228.7 0.03532 0.426 3.798 2.347 278.0 403.8 125.8 1.1195 1.3368 
122 249.7 235.0 0.03548 0.415 3.780 2.410 279.4 404.1 124.7 1.1218 1.3366 
124 255.7 241.0 0.03564 0.404 3.763 2.475 280.9 404.5 123.6 1.1241 1.3363 | 
126 261.7 247.0 0.03580 0.393 3.745 2.544 282.3 404.8 122.5 1.1264 1.3361 | 
128 267.9 253.2 0.03596 0.382 3.728 2.618 283.8 405.2 121.4 1.1287 1.3358 
| 
130 274.5 259.8 0.03612 0.370 3.710 2.703 285.2 405.4 120.2 1.1310 1.3356 | 
132 281.1 266.4 0.03630 0.360 3.692 2.778 286.7 405.7 119.0 1.1334 1.3353 
} 134 287.9 273.2 0.03648 0.350 3.674 2.857 288.2 406.1 117.9 1.1358 1.3350 
136 294.7 280.0 0.03666 0.340 3.657 2.941 289.7 406.4 116.7 1.1382 1.3348 
138 301.4 286.7 0.03684 0.330 3.639 3.030 291.2 406.7 115.5 1.1406 1.3345 
140 308.4 293.7 0.03702 0.320 3.621 3.125 292.7 407.0 114.3 1.1430 1.3347 
142 315.5 300.8 0.03725 0.312 3.600 3.205 294.2 407 .3 113.1 1.1454 1.3339 
144 322.8 308.1 0.03748 ° 0.308 3.578 3.300 295.7 407 .6 111.9 1.1479 1.3336 
146 330.2 315.5 0.03771 0.295 3.557 3.390 297 .2 407.8 110.6 1.1503 1.3332 
148 337.6 322.9 0.03794 0.286 3.535 3.496 298.6 408.0 109.4 1.1528 1.3329 
150 345.4 330.7 0.03817 0.278 3.514 3.597 300.2 408.2 108.0 1.1552 1.3326 
152 352.9 338.2 0.03846 0.270 3.487 3.704 301.8 408.4 106.6 1.1578 1.3321 
154 360.8 346.1 0.03875 0.263 3.460 3.802 4 408.6 105.2 + 1.1603 1.3317 
156 368.6 353.9 0.03904 0.255 3.434 3.922 305.1 408.7 103.6 1.1629 1.3312 
158 376.6 361.9 0.03933 0.248 3.407 4.032 306.8 408.8 102.0 1.1654 1.3308 
160 385.0 370.3 0.03962 0.240 3.380 4.167 308.4 408.8 100.4 1.1680 1.3303 
162 392.9 378.2 0.03996 0.234 3.351 4.273 310.2 408.8 98.6 1.1707 1.3297 
164 401.0 386.3 0.04030 0.227 3.322 4.405 312.0 408.9 96.9 1.1734 1.3291 
166 409.3 394.6 0.04064 0.221 3.292 4.525 313.9 408.9 95.0 1.1762 1.32 
168 417.8 403.1 0.04098 0.214 3.263 4.673 315.7 408.8 93.1 1.1789 1.3278 
170 426.0 411.3 0.04132 0.208 3.234 4.808 317.5 408.6 91.1 1.1816 1.3272 
172 436.4 421.7 0.04179 0.202 3.201 4.950 319.5 89.1 1.1847 1.3262 
174 445.9 431.2 0.04226 0.197 3.168 5.076 321.5 408.6 87.1 1.1878 1.3252 
176 455.2 440.5 0.04273 0.191 3.136 6.236 323.5 408.4 84.9 1.1908 1.3243 
178 464.1 449.4 0.04320 0.186 3.103 5.376 325.5 408 .2 82.7 1.1939 1.3233 
180 473.2 458.5 0.04367 0.180 3.07 5.556 327.5 407.6 80.1 1.1970 1.3223 
182 483.0 468.3 0.04436 0.174 3.03 5,747 329.8 407.4 77.6 1.2004 1.3210 
184 492.9 478.2 0.0450 0.168 2.99 5.952 332.2 407.1 74.9 1.2038 1.3196 
186 503.1 488.4 0.04574 0.161 2.95 6.211 334.5 406.6 72.1 1.2072 1.3183 
188 512.8 498.1 0.04643 0.155 2.91 6.452 336.9 405.9 69.0 1.2106 1.3169 
190 523.4 508.7 0.04712 0.149 2.87 6.711 339.2 404.6 65.7 1.2140 1.3156 
200 575.0 560.3 0.0521 0.113 2.59 8.850 353.5 398.3 44.8 1.2360 1.3040 
*Taken from by Walter V. Stearns and Emmanuel J. George published in The Petroleum Engineer, Reference Annual, 
July 1, 1943, pA any cd presented before American one HY Society, berets, Michigan, April 12-16, 1943, and published in Indus- 
trial and Engineering Chemistry. 
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Here's an entirely new conception 
of mechanical links and pivots. It 
offers several important advantages 
-—all of which contribute to the 
greater accuracy, stability, respon- 
siveness and accessibility of 
Foxboro’s M-40 Controller. 


The new, high precision ball link 
operates essentially like a universal 
joint, requiring no critical alignment 
of levers to insure free action with- 
out binding. Tubular construction 
gives it unusual rigidity, strength 
and lightness. New pinch-clip per- 
mits instant removal. 


Furthermore, this new type of link 
is made to the extremely close toler- 
ance of + .0002... another contribut- 
ing factor towards smoother opera- 
tion; free from lost motion, dead 
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space, or sticking. It is ragged, and 
simple to install . . . snapped in or 
out of place easily, with positive as- 
surance that it will line up properly. 


This new exclusive link is one of 
the outstanding features of the 
Foxboro M-40 Controller. It helps to 
make possible the unique Perm- 
aligned construction which assures 
outstanding performance from 
every angle. 


* To appreciate fully the radical 
advance in controller construction 
represented by this new instrument, 
send for Bulletin 381. It contains a 
complete but concise description of 
each M-40 improvement. Write The 
Foxboro Company, 130 Neponset 
Avenue, Foxboro, Mass., U. S. A. 
Branches in all principal cities. 
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THE PETROLEUM ENGINEER'S Continuous TABLES (INSTALLMENT No. 113) Sheet 4 
¢ THERMODYNAMIC PROPERTIES OF PROPANE* 
TABLE 2. Properties of superheated propane vapor. 
‘ P =15 in. Hg, t = —70.6° F. P=10 in. Hg, t =—60° F. P =5 in. Hg, te =—51° F. 
emp., —— ———e eee . De he CE 5 oe ; 
» 2 Vv H s Vv H Ss Vv H S 
| Satd. 12.72 356.5 1.3785 9.80 360.0 1.3740 7.90 362.75 1.3718 
| —70 12.78 357.0 1.3791 rr eae eas se Sebi oe 
—60 13.11 360.3 1.3869 re au ~~ ere a eae ads 
—50 13.45 363.5 1.3946 10.042 363 .2 1.3816 7.978 362.8 1.3720 
} —40 13.79 366.8 1.4023 10.30 366.5 1.3893 8.182 366 .2 1.3796 
—30 14.13 370.1 1.4100 10.55 269.8 1.3970 8.387 369.6 1.3872 
—20 14.47 373.4 1.4177 10.81 373.1 1.4045 8.591 373.0 1.3948 
10 14.81 376.8 1.4253 11.06 376.6 1.4121 8.796 376.4 1.4024 
3 | 0 15.14 380.2 1.4329 11.321 380.0 1.4197 9.000 379.9 1.4100 
4 10 15.48 383.8 1.4405 11.57 383 .6 1.4273 9.204 383.4 1.4176 
\ 20 15.82 387.4 1.4481 11.83 387 .2 1.4349 9.409 387.0 1.4252 
} 30 16.16 391.1 1.4557 12.08 390.9 1.4425 9.613 390.7 1.4328 
q 40 16.50 394.8 1.4633 12.34 394.6 1.4501 9.818 394.4 1.4404 
4 50 16.83 398.6 1.4709 12.59 398.4 1.4577 10.02 398.2 1.4480 
| 60 er 402.4 1.4785 12.85 402.2 1.4652 10.23 402.0 1.4556 
| 70 17.51 406.3 1.4861 13.10 406.1 1.4727 10.43 406 .0 1.4630 
i 80 17.85 410.2 1.4937 13.36 410.0 1.4802 10.64 410.0 1.4706 
1 90 18.19 414.3 1.5013 13.61 414.1 1.4877 10.84 414.0 1.4750 
be 100 18.52 418.4 1.5088 13.87 418.2 1.4952 11.050 418.1 1.4864 
5! 
| 110 18.86 422.5 1.5162 14,12 422.3 1.5026 11.25 422.1 1.4928 
| 120 19.20 426.6 1.5235 14.38 426.4 1.5101 11.45 426.2 1.5002 
5! 130 19.54 430.8 1.5308 14.63 430.6 1.5174 11.66 430.6 1.5075 
\ 140 19.88 435.2 1.5380 14.89 435.0 1.5245 11.86 435.9 1.5148 
| 150 20.21 439.6 1.5452 15.14 439.4 1.5317 12.07 439.3 1.5221 
| 160 20.55 444.1 1.5524 15.40 443.9 1.5389 12.27 443.8 1.5293 
' 170 20.89 448.6 1.5596 15.65 448.4 1.5461 12.47 448.4 1.5365 
| 180 21.23 453.1 1.5668 15.91 452.9 1.5533 12.68 452.9 1.5437 
‘| 190 21.57 457.9 1.5740 16.16 457.7 1.5605 12.88 457 .6 1.5509 | 
ji 200 21.90 462.5 1.5812 16.42 462.4 1.5677 13.09 462.4 1.5581 
| P =14.696 lb. abs., ¢ = —43.708° F. P =16 lb. abs., t =—40.01° F. P =20 Ib. abs., t =—30.30° F. 
| Satd. 6.6 364.6 1.3681 6.195 365.5 1.3670 5.050 368.4 1.3640 
#§ —40 6.775 365.8 1.3710 6.212 365.6 1.3671 rey. ey: ; 
7 : —30 6.949 369.3 1.3788 6.371 369.2 1.3784 5.060 368.6 1.3642 
; —20 7.123 372.8 1.3866 6.530 372.6 1.3825 5.186 372.2 1.3719 
| —10 7.297 376.3 1.3943 6.659 376.1 1.3902 §.313 375.8 1.3796 
: 0 7.471 379.8 1.4020 6.848 379.6 1.3979 5.439 739.3 1.3873 
! 
( 3 H 10 7.644 383.3 1.4096 7.007 383 .2 1.4056 5.567 382.9 1.3949 
H 20 7.816 386.8 1.4772 7.166 386.8 1.4132 5.695 286.5 1.4025 | 
: 30 7.988 390.6 1.4248 7.324 390.4 1.4208 5.823 390.2 1.4101 
| | 40 8.160 394.3 1.4324 7.482 394.2 1.4284 5.951 393.9 1.4177 
BE | 50 8.332 398.1 1.4399 7.640 398.0 1.4359 6.079 397 .7 1.4252 
| 60 8.503 401.9 1.4474 7.798 401.8 1.4434 6.207 401.6 1.432 | 
ff 70 8.67 405.8 1.4549 7.955 405.8 1.4508 6.334 405.5 1.4402 
i 80 8.844 409.8 1.4623 8.112 409.8 1.4582 6.461 409.4 1.4477 
' 90 9.016 413.9 1.4698 8.269 413.8 1.4656 6.588 413.5 1.4551 
‘ 100 9.187 418.0 1.4772 8.426 417.9 1.4730 6.716 417.6 1.4625 
' 110 9.358 422.1 Ba 8.583 421.9 1.4804 6.843 421.7 1.4698 
| 120 9.528 426.2 - 8.740 426.1 1.4878 6.969 425.9 1.4771 
130 9.699 430.4 ae 8.897 430.4 1.4952 7.095 430.2 1.4844 
! 140 9.869 434.8 Ra 9.054 434.8 1.5026 7.221 434.6 1.4917 
H 150 10.040 439.2 1.é 9.211 439 .2 1.5099 7.347 439.0 1.4990 
} | 160 10.21 443.7 1.5 9.368 443.7 1.5172 7.473 443.5 1.5063 
; 170 10.38 448.3 1.5 9.525 448.2 1.5245 7.599 448.0 1.5136 
180 10.51 452.9 ee 9.682 452.8 5317 7.725 452.6 1.5209 
' 190 10.72 457.5 e 9.839 457.4 1.5389 7.851 457.3 1.5282 
200 10.84 462.4 1.5500 9.996 462.2 1.5460 7.977 461.9 1.5355 
P =24 lb. abs., ¢ = —21.97° F. P =30 lb. abs., ¢ =—11.52° F. P =40 lb. abs.,¢c = +2.90° F. 
| Satd. 4.25 370.9 1.3615 3.30 374.00 1.3588 2.61 382.2 1.3548 
| —20 4.279 371.7 1.3632 Sars et eS ; 
-10 4.390 375.3 1.3712 3.47 374.6 1.3597 
0 4.499 378.9 1.3790 3.559 378.3 1.3678 
| 10 4.608 382.5 1.3806 3.647 382.0 1.3754 2.684 380.9 1.3603 
20 4.716 386 .2 1.3942 3.735 385.7 1.3830 2.753 384.7 1.3684 
' 30 4.824 389.9 1.4018 3.823 389.4 1.3905 2.821 388.5 1.3761 
' 40 4.932 393 .6 1.4094 3.911 393.1 1.3980 2.889 392.2 1.3838 
' 50 5.040 397 .4 1.4170 3.999 396.9 1.4055 2.957 396.1 1.3914 
| 60 5.147 401.3 1.4245 4.087 400.8 1.4130 3.025 400.0 1.3990 
| 70 5.254 405.2 1.4320 4.174 404.7 1.4205 3.092 404.0 1.4065 
' 80 5.361 409.2 1.4394 4.261 408.7 1.4280 3.159 408.0 1.4140 
| 90 5.467 413.3 1.4468 4.347 412.8 1.4354 3.224 412.1 1.4215 
| 100 5.573 417.4 1.4542 4.432 417.0 1.4428 3.289 416.2 1.4290 
110 5.679 421.5 1.4616 4.517 421.2 1.4502 3.354 420.4 1.4365 
{ 120 5.785 425.6 1.4690 4.602 425.4 1.4576 3.419 424.6 1.4440 
; 130 5.891 429.8 1.4764 4.687 429.6 1.4650 3.484 429.0 1.4514 
140 5.997 434.3 1.4837 4.772 434.0 1.4724 3.549 433.4 1.4588 
150 6.103 438.8 1.4910 4.857 438.4 1.4898 3.614 437.9 1.4662 
160 6.209 443.3 1.4983 4.942 443.0 1.4872 3.679 442.5 1.4736 
170 6.315 447.9 1.5056 5.027 447 .6 1.4946 3.744 447.1 1.4810 
180 6.420 452.5 1.5128 5.112 452.2 1.5020 3.809 451.8 1.4884 
190 6.525 457.1 1.5200 5.197 456.9 1.5094 3.874 456.5 1.4957 
200 6.630 462.0 1.5272 5.282 461.8 1.5168 3.939 461.3 1.5030 
\ (Continued on Sheet 5) 
, *Taken from paper by Walter V. Stearns and Emmanuel J. George published in, The Petroleum Engineer, Reference _Annual, 
& July 1, 1943, after being presented before American Chemical Society, Detroit, Michigan, April 12-16, 1943, and published in Indus- 
trial and Engineering Chemistry. 
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There are no mechanical complications in a Nash Compressor. SUDUUNVDUNAOUOUUAUOOUSUUEUUHAEOUUAEOUAAEUUAAOAEO AGES 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 


gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 


No internal wearing parts. 





No valves, pistons, or vanes. 
30 internal lubrication. 

Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


SalOMMUUUEUINUTUNIUNUNLUUV UU 0ENNOUUOULUE LAAT oh: | 


Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request. 


NAS 
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THe PETROLEUM ENGINEER'S Continuous TABLES (INSTALLMENT No. 113) Sheet 5 
| ~ 
e | THERMODYNAMIC PROPERTIES OF PROPANE* | 
v 
| rAPLE 2. Properties* of superheated propane vapor (Concluded ) 
| ‘. P =50 lb. abs., ¢ =14.7° F. P =60 lb. abs., t =24.80° F. P =80 Ib. abs., ¢ =41.69° F. 
emp. _ 
oF, Vv H Ss Vv H s Vv H s | 
Satd. 2.115 381.2 1.3521 1.76 383.8 1.3501 1.32 387.8 
20 2.159 383.5 1.3562 ake oie iene igh — — 
30 2.217 387.4 1.3647 1.814 386.1 1.3547 eet van 
40 2.275 391.3 1.3726 1.863 390.1 1.3630 aod ais er 
50 2.331 395.2 1.3804 1.911 394.1 1.3710 1.36 391.9 1.3540 
60 2.386 399.1 1.3881 1.959 398.2 1.3789 1.424 396.1 1.3624 
70 2.441 403.1 1.3957 2. 402.2 1.3808 1.462 400.3 1.3707 
80 2.495 407.1 1.4033 2.053 406.3 1.3948 1.500 404.6 1.37 
90 2.549 411.2 1.4109 2. 410.5 1.4025 1.537 408.9 1.3 
100 2.602 415.4 1.4185 2.145 414.8 1.4102 1.573 413.2 1.3940 
110 2.656 419.6 1.4261 2.190 419.0 1.4179 1.609 417.5 1.4017 
| 120 2.709 423.9 1.4337 2.235 423.4 1.4254 1.644 421.8 1.4094 
130 2.762 428.3 1.4412 2.280 427.8 1.4330 1.679 426.3 1.4171 
140 2.815 432.8 1.4487 2.325 432.2 1.4404 1.714 430.9 1.4248 
150 2.868 437.3 1.4562 2.370 436.8 1.4479 1.749 435.6 1.4325 
160 2.921 441.9 1.4637 2.415 441.4 1.4554 ee. 440.3 1.4402 
170 2.975 446.6 1.4711 2.460 446.1 1.4629 1.818 445.0 1.4478 
180 3.027 451.3 1.4785 2.505 450.8 1.4703 1.852 449.8 1.4554 
190 3.079 456.1 1.4859 2.549 455.6 1.4777 1.886 454.7 1.4629 
200 3.131 460.9 1.4933 2.593 460.5 1.4851 1.920 459.7 1.4704 
| P =100 lb. abs., ¢ =55.62° F.° IP =130 Ib. abs., t =73.20° F. P =160 lb. abs., ¢ =87.71° F. 
| = = 
Satd, 1.06 391.2 1.3448 0.8165 395.0 1.3424 0.6685 397.9 1.3404 
60 1.094 393.5 1.3488 See eee Spare ee asa s eae 
70 1.131 398.3 1.3573 rr ror Negi 
; 80 1.164 402.6 1.3656 0.8456 398.8 1.3486 noe oS re foc 
90 1.196 406.9 1.3735 0.8762 403 .6 1.3571 0.6695 399.2 1.3423 
I 100 1.227 411.4 1.3816 0.9045 408.3 1.3659 . 0.6969 404.7 1.3521 
+ -_ 
110 1.258 415.7 1.3893 0.9315 412.9 1.3740 0.7222 409 .6 1.3610 
120 1.289 420.3 1.3962 0.9588 417.8 1.3822 0.7464 414.6 1.3698 
130 1.318 424.9 1.4050 0.9815 422.5 1.3903 0.7691 419.7 1.3784 
140 1.347 429.6 1.4130 1.006 427.3 1.3987 0.7908 424.8 1.3867 
! 150 1.375 434.4 1.4209 1.029 432.2 1.4059 0.8118 429.9 1.3949 
! 160 1.400 439.1 1.4286 1.052 437.1 1.4150 0.8319 434.9 1.4031 
! 170 1.432 444.0 1.4362 1.076 442.1 1.4230 0.8520 440.0 1.4113 
| 180 1.460 448.8 1.4440 1.098 447.0 1.4310 0.8712 445.1 1.4195 
190 1.488 453.8 1.4518 1.120 452.0 1.4389 0.8903 450.3 1.4276 
| 200 1.516 458.8 1.4598 1.143 457.1 1.4468 0.9093 455.4 1.4357 
| 
P =190 Ib. abs., t =100.50° F. P =220 Ib. abs., ¢=111.85° F. P =250 Ib. abs., = 122.12° F. 
Satd. 0.5540 400.4 1.3388 0.4738 402.5 1.3375 0.4130 404.2 1.3355 
110 0.5774 405.9 1.3485 sieacs Sid Pe cata Serene ey | 
120 0.5995 411.6 1.3580 0.4911 407.7 1.3460 inte Sete pica | 
| 130 0.6208 417.0 1.3670 0.5121 413.7 1.3558 0.4283 409.7 1.3450 
140 0.6415 422.1 1.3759 0.5314 419.2 1.3650 0.4473 415.9 1.3550 
150 0.6607 427.3 1.3844 0.5498 424.5 1.3739 0.4649 421.4 1.3640 
160 1.6792 432.4 1.3930 0.5673 429.8 1.3827 0.4816 427.1 1.3732 
170 0.6971 437.8 1.4013 0.5846 435.3 1.3913 0.4972 432.6 1.3819 
180 0.7144 443.0 1.4096 0.5998 440.6 1.3999 0.5121 438.0 1.3908 
190 0.7311 448.2 1.4176 0.6149 445.9 1.4080 0.5266 443.5 1.3990 
200 0.7472 453.4 1.4255 0.6302 451.2 1.4161 0.5408 448.9 1.4074 
P =300 lb. abs., ¢ =137.55° F. | 
Satd. 0.3332 406.6 1.3345 
140 0.3392 408.7 1.3372 
150 0.3579 415.6 1.3480 *Pressures below atmospheric are expressed in inches of Hg vacuum pressures; 
160 0.3745 422.0 1.3580 above atmospheric, in pounds per square inch absolute. 
170 0.3896 427.8 1.3674 
180 0.4037 433.2 1.3765 
190 0.4171 439.2 1.3855 
| 200 0.4303 444.9 1.3944 


Notes: The second part of Table II (above) contains Example: Saturated propane vapor taken at 100 Ib. 


: derlined above each group of figures. 
| 
*Taken from paper by Walter V. Stearns and Emmanuel J. George lished in The Petroleum Engineer, Reference Annual, 
f July 1, 1945, pO ny presented before American Chemical Society, Detroit, Michigan, April 12-16, 1943, and published in Indus- | 
i trial and Engineering Chemistry. 
j * = oe eee ee Se ee 
i ‘ea ee = _— 
| 
j 





some corrected values for H, in accordance with a per- 
sonal communication from Emmanuel George to The 
Petroleum Engineer on September 24, 1946. 

2. In Table II., V = volume, cu. ft. per lb.; H = ab- 
solute heat content (enthalpy), B.T.U./lb.; S = abso- 
lute entropy, B.T.U./lb./°F., and J is taken as 0.18511. 

3. The temperature and pressure conditions of the 
saturated propane vapor prior to superheating are un- 











per sq. in., absolute and 55.62°F. is superheated to 200° 
F. What is the change in volume, enthalpy, and en- 
tropy? Table II (above) shows that the volume changes 
from 1.06 cu. ft. per lb. to 1.516 cu. ft. per lb.; enthalpy 
changes from 391.2 to 458.8 B.T.U./lb., a gain of 67.6 
B.T.U./lb.; and entropy changes from 1.3448 to 1.4598 
B.T.U./lb./°F. 
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The millions of abrasive dust particles contaminating all air are a 

onstant menace to the smooth operation and long life of engines and 
»mpressors unprotected by efficient air cleaners. Industry in general 
»ws this and regards an expenditure for good air cleaning equipment 
a sound investment. The Cycoil Cleaner with its 4-way cleaning opera- 
yn is unsurpassed for cleaning efficiency. 


Six tests, for instance, made in accordance with the standard test code 
of the A. S. H. V. E. using Fuller's Earth with an average particle size 
of 3 microns, revealed that the Cycoil Cleaner had a dust removal 
efficiency of 99.91% at full capacity—.09 of a percent from perfection! 


lf your diesels, gas engines or compressors lack protection there's an 


AAF filter designed to meet your specific needs. Write for free descrip- 
> bulletins. 


AMERICAN AIR FILTER COMPANY, INC. 
384 CENTRAL AVE., LOUISVILLE, KY. 
IN CANADA: DARLING BROS., LTD., MONTREAL, P.Q. 
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THE SANDS OF 
TIME SHORTEN THE LIFE OF YOUR 


DIESELS 










Cycoil Oil Bath Air 
Cleaner provides 4 way 
cleaning — Impingement, 
Scrubbing, Cyclonic Ac- 
tion and Filtering. 


Filtration thru Double 
Ceils completes clean- 
ing action eliminat- 


ing oil mist from air. 4 entenine 


Cyclonic action in- 
duced by vanes throws ee \ 
oil containing dust 3 ACTION : 
outward. 

Scrubbing action thor- 
oughly mixes air and 
oil, entraining all 


dust particles. oss 


Impingement of dirty 
air against oil, depos- 
its the heavier dust q!MPINGEMERT 
particles immediately. 
Oil and air mixture 
then passes upward 
with whirling motion 
thru vanes to succeed- 
ing cleaning steps. 
Cycoil bulletin No. 
130 D gives complete 
information. 


AND INTAKE SILENCER 
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ECONOMICAL ALIGNMENTS FOR PIPE LINES* 





























*This chart and formulas are taken from an article with the 
above title by Peyton Bryan, Assistant Division Engineer, Humble 
Pipe Line Company, thut was published in the October 1946, issue 
of The Petroleum Engineer, p. 212. 


Fig. 1 illustrates three pipe-line extension problems 
with the pipe line to be extended from the terminus A 
to the other two points, C & B, with the least quantity 
of pipe. 


(1) The solution of each problem is the route 
A-E-B, according to the formula: 


Vv (a? + x2) (b? + x?) 


— . . equation (1) 
Jett ty/be+ x2 

The equation is readily solved by trial. 

Example: 


Substituting the distances of the second triangle of 
Fig. 1 in equation (1): 


__ V5 $58) BER) 
\/ 225 + x? + \/ 25-4 x? 
Try x =6 





126.177 
23.966 
The value of the function is too small for the as- 


sumed value of x. Decreasing the value of x increases 
the value of the function. Try x = 4. 


4 — 99:403_ 
oe ee 


The function is now too large for the assumed value 
of x. Remembering that the value of the function varies 
(relatively) inversely as the value of x, a few more 


x= = 





Az 


trials gives 4.81 as a good value for x. The total length 
of pipe required is: 
Q = (10 — 4.81) + 15.75 + 6.94 = 27.88 


Had the lines been laid, the usual case, on “A - B” 
and “C - D” the length of pipe required would have been 
30. Assuming the pipe to be 6 in., at $8000 per mile. 
equation (1) would produce a saving of 2.12 miles, or 
$16.960. 

The solution of equation (1) for the other two tri- 
angles gives the results shown in Fig. 1. 


(2) The solution for cases where a larger diameter 
pipe is required between A and B than for the branch 
C-E, the following formula can be used where M = the 
unit cost of the line A-E-B, and N = the unit cost of 
the branch C-E: 


MACE OEY) 
M/N (\/a? + x2 + \/b? + x? 
Example: 





equation (2) 


For instance, if 6-in. pipe at $8000 per mile is re- 
quired for ”A- E-B,” and 4-in. at $4800 per mile can 
be used for “C-E,” then. in the second triangle of 
Fig. 1: 

\/ (225 + x2) (25 + x?) 
8.0/4.8(\/225 + x2-+\/25-+x2) _ 

The value of x for this case is 2.89, giving 7.11 miles 
of 4 in. from “C” to “E,” and 21.05 miles of 6 in. for 
the line “A-E-B.” The investment for the alignment 
of equation (2) would be $202,528 as against $208,000 
for the usual direct line from “A” to “B” with a per- 
pendicular branch to “C.” 
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FABRICATORS NEED STEEL y 


Let’s clean 
house now— 
start scrap va 


moving | STEEL MILLS NEED SCRAP: 








ter 
cee 
wa 
ter 
pre 
vic 
fol 
Fi 
Here’s what you can do to help get much-needed scrap to Steel Mills. ‘ 
th 
Check Your Plant and Property and appoint some- 
one to earmark every piece of machinery and equipment 
that can be cut up for serap. 
Linde can help you work @) 
out a practicable scrapping Consult Your Local Scrap Dealer to learn what size 
program—just call our nearest scrap brings highest returns—then flame-cut to size all 
office. 2 obsolete machines, structural shapes, pipe, old boilers, 
and other large pieces. 


To help you identify the 
common metals for proper 
scrap classification, we will be 
glad to send you, without 
charge, as many copies as you 
need of the wall charts “Iden- 
tifying Metals by Spark Test- 
ing” (ask for form 4666) or 
“Simple Tests for Identifying 
\etals” (ask for form 2299), 


Classify and Segregate alloy steels and other special | 
3 materials to be sure they are used to best advantage | 
and to obtain higher prices. 


Move Scrap Fast when it is ready. Sell it, ship it— 
keep it moving. 


THE LINDE AIR PRODUCTS COMPANY 3 


| niu Unit of Union Carbide or Carbon Corporation 4 
90 & 42nd St., New York 7,N. Y. 1 Offices in Other Principal Cities f @) | 
in Coneda: Dominion Oxygen Company, Limited, Toronto . 
1 
I 
i 
t 


| 
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Running Tour 


e C. Henry Hathaway, assistant ot the 
president of the Gulf Oil Corporation, Pitts- 
burgh, died at Bronxville, New York, on 
October 7 after a short illness. He was 61 
vears old. Hathaway was associated with 
the Gulf Oil Corporation as assistant to the 
president from October, 1932, until his 
death. Previously, from 1929 to 1933, he 
was an assemblyman at Albany from West- 
chester County, New York. 


e@ A. J. “Al” Rosenlieb has been pro- 
moted to division manager of The Ohio Oil 
Company’s Illinois division with headquar- 
ters in Marshall, Illinois. Rosenlieb suc- 
ceeds the late Clarence C. Carroll who 
was stricken with a heart attack on Sep- 
tember 29. Announcement of Rosenlieb’s 
promotion was made by W. B. Emery, 
vice president and manager of production 
for The Ohio Oil Company, general offices. 
Findlay, Ohio. 


@ Henry Chalfant, descendant of one of 
the founders of Spang-Chalfant and Com- 
pany, now a division 
of The National Sup- 
ply Company, was 
elected a director of 
the company at a 
meeting of the board. 
He will fill the va- 
cancy recently cre- 
ated by the retirement 
of P. J. Shouvlin. 
Chalfant is assistant 
secretary of The Na- 
tional Supply Com- 
pany. During the war 
he was in the African 
and European cam- 
paigns as a lieutenant colonel in the Army 
Air Forces. 





Henry Chalfant 


e F. I. L. Lawrence, director of research 
and development of Kendall Refining Com- 
pany, Bradford, Pennsylvania, has been ap- 
pointed a member of the American Petro- 
leum Institute Committee on Analytical Re- 
search. 


@ Eben Griffiths has retired as man- 
ager of the advertising and sales promo- 
tion department of Socony-Vacuum Oil 
Company, Inc. Paul Gosman succeeds him. 


@ J. K. Roberts, general manager of re- 
search for the Standard Oil Company (In- 
diana), has announced the promotiton of 
oe C. White to the position of chief chem- 
i , Whiting, Indiana, refinery, to fill the 
wed ti left vacant by the retirement of 
F. M. Rogers. Dr. White joined the In- 
diana company after receiving his Ph.D. 
from the University of Chicago in 1938. He 
became assistant chief chemist in 1945. 

R. F. Marschner has been made section 
leader in charge of exploratory research on 
petroleum processes. Dr. Marschner re- 
ceived his bachelor’s degree from Brown 
University and his Ph.D. from Penn State. 
He has been with the company since 1934. 

Other members of the researeh staff have 
been promoted to the following positons: 
J. C. Baili, acting assistant chief chemist; 
W. J. Tancig, group leader in charge of 
analytical methods application; A. P. Lien, 
group leader in exploratory research; J. J. 
Lukes, group leader in the pilot plant sec 
tion, and H. S. Wood, group leader in the 
light oils section of the technical service 
division. 


WITH MEN IN THE INDUSTRY 


@® Otto Hammer, president and Ken 
Swart, chief engineer, of Security Engi- 
neering Company, Inc., recently returned 
to headquarters from a business trip to the 





Otte Hammer Ken Swart 


Security branch offices and distributing cen- 
ters in West Texas, Colorado, and Wyo- 
ming. The trip included visits to the operat- 
ing companies drilling projects where first- 
hand information on the problems and needs 
of the operators was obtained. 


@ Dr. William L. Russell, research ge- 
ologist for the Stanolind Oil and Gas Com- 
pany, Tulsa, Oklahoma, has been added to 
the teaching staff of the Texas A. & M. 
College geology department, according to 
Prof. S. A. Lynch, head of the depart- 
ment. Dr. Russell, widely known for his 
work in the interpretation of radioactivity 
and related problems, has been associated 
with nearly every phase of industrial ge- 
ological research, and has been associated 
with numerous concerns in the petroleum 
industry. Born in New Haven, Connecticut, 
Dr. Russell received his B. A., M. S., and 
Ph. D. degrees from Yale University, com- 
pleting his work there in 1927. Previous 
teaching experience includes an assistant 
professorship of geology at the University 
of South Dakota. 


@ F. Ellis Johnson, former dean of thc 
colleges of engineering at both the Uni- 
versity of Missouri and the University of 
Wisconsin, will be in charge of educational 
activities at the Hanford Engineer Works at 
Richland, Washington, it is announced 
by William H. Milton, Jr., administrator for 
that plant and assistant general manager of 
the General Electric Chemical Department. 


@ Robert Gottschalk has joined Stand- 
ard Oil Company (Indiana) as assistant 
manager of the development and patent de- 
partment. For the last 12 years he has been 
patent counsel for another company in Chi- 
cago and has served with two New York 
City patent law firms. 


@ J. E. (Jesse) Hickman has been as- 
signed by Byron Jackson Company to its 
New York Export of- 
fice in the Graybar 
Building. Hickman 
started in the oil in- 
dustry at Forked Is- 
land, Louisiana, in 
1936 while still in 
high school. After 
graduating from high 
school, he was with 
American Chain and 
Cable Company until 
1939 when he joined 
Byron Jackson Com- 
pany in Houston. He 
was in the assembly 
department for BJ Elliott core drill and had 
advanced to the shipping department when 





J. E. Hickman 
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he joined the Navy in December of 1941. 
Hickman served in the Atlantic, Caribbean, 
Mediterranean, Pacific, and South China 
Seas before his discharge. Upon discharge, 
he spent several months acquiring the latest 
information and training in the plants and 
field services of BJ, Patterson-Ballagh, and 
International Cementers. Hickman is now 
assisting B. A. Hilliard in the BJ export 
office in New York. 


@ Clarence Johnson, for 18 years research 
engineer at Bailey Meter Company, has es- 
tablished himself as a research consultant 
on inventions and engineering develop- 
ments. His headquarters are at Beloit, Wis- 
consin. 


@ Bert Persin Newton, vice president of 
Gulf Oil Corporation in charge of foreign 
marketing, has had the Order of the Lion 
of Finland, with the rank of Commander, 
conferred upon him. The honor, the highest 
which Finland awards to civilians, was con- 
ferred by the Finnish Minister to Sweden 
in recognition of services rendered by New- 
ton to his country. Col. J. Frank Drake, 
president of Gulf, witnessed the ceremony, 
which took place at the Finnish legation in 
in Stockholm. 


@ Victor A. Indig, factory export repre- 
sentative for Patterson-Ballagh, Lane-Wells, 
Overstrom, and Commercial Iron Works, re- 

cently visited with his 
— principals in the Los 
=| Angeles Basin. Vic 
‘ has a wide circle of 
’ friends and is well 
known in the Cali- 
fornia oil fraternity. 
For many years he was 
employed by Stand- 
ard Oil of California 
in purchasing depart- 
ment. Subsequently 
he took over the re- 
sponsibility of pur- 
chasing agent for the 
Kettleman North 
Dome Association. For three years during 
World War II, the Navy Department at 
Washington, D. C., used his procurement 
experience to good advantage. He credita- 
bly handled many important assignments 
and received a Citation from James For- 
restal, Secretary of the Navy. Vic is in the 
Russ Building, San Francisco. 





Victor A. Indig 


@ Oscar Lasse has been appointed man- 
ager of the personnel department of The 
Texas Company, succeeding the late 
Charles O. Strahley. He has been with the 
company for 30 years, and has been asso- 
ciated with Texaco’s personnel department 


since 1929, 


@ Robert D. Walker, Dallas, Texas, re- 
cently discharged as a captaip from the Air 
Force, has become associated with Oilfield- 
Industrial Export, Inc., at 30 Rockefeller 
Plaza, New York. Walker left New York 
on September 16 for an extensive trip 
through the oil fields of South America and 
the West Indies on behalf of his company 
after spending some time in the plants of 
this company’s principals, Lee C. Moore 
and Company, Inc., and the Guiberson Cor- 
poration. Prior to joining the armed serv- 
ices Walker was active in the oil fields of 
the southwestern United States for ten years. 
Upon his return from South America Walk- 
er will be permanently located in New York. 
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Machined from special alloy tool steel, 
oil tempered and hardened, ARM- 
STRONG BROS. Knife Blade Cutter 
Wheels penetrate pipe easily, cut smooth- 
ly and rapidly, and hold their keen edge. 
They come in sizes and types for all makes 
for pipe cutters, and are stocked by lead- 
ing tool departments everywhere. 


Write for Catalog 


ARMSTRONG BROS. TOOL CO. 
331 N. Francisco Ave., Chicago 12, U.S. A. 
Eastern Whse. and Sales: 

199 Lafayette St., New York 12, N. Y. 

Pacific Whse. and Sales Office: 
1275 Mission St., 
San Francisco 3, Calif. 









GET ACCURATE RESULTS 
Quickly . . Easily . . with 
CURTIN CENTRIFUGES 


changeable 
with l5c.c. 
machines. 





You can maintain your required 
speed for the period of the test with 

ich less effort. Curtin centrifuges, 
proven world-wide, are heavy duty, 
rigidly constructed, and extremely 
simple in design. Illustrated bulletin, 
tiving full details, available upon 
request. 


W:H-C 


DEP’T. "Cc" 


HOUSTUN, TEXAS . 






N«CO. 


. . NEW ORLEANS LA. 
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@ George M. Cunningham is general 
manager of the new exploration department 
of Standard of California. O. J. Haynes is 
assistant general manager. The department 
is to handle Standard’s land and lease, ge- 





George M. Cunningham 


O. J. Haynes 


ological and exploration activities, with the 
exception of exploratory drilling. 
Appointments to new positions in the de- 
partment include W. P. Winham, superin- 
tendent of exploration, southern district; 
G. L. Knox, superintendent of explora- 
tion, northern district; A. J. Solari, super- 
intendent of exploration, Bay district, and 
W. F. Barbat, assistant chief geologist. 
Exploration department staff members 
who will continue with their former titles 
are W. S. W. Kew, chief geologist; S. H. 
Gester, assistant chief geologist; C. C. 
Gester, consulting geologist; Phil Gaby, 
consulting geophysicist; G. F. Schroeder, 
manager, land and lease division, and L. H. 
Hines, assistant manager, land and lease 
division. ‘4 
e@ R. H. Rodolf, manager, pump and com- 
pressor division, Gardner-Denver Company, 
Quincy, Illinois, made a business trip 
through the Mid-Continent area during Oc- 
tober. ww 
@ Ben Hurlbutt and Frank Herring 
have formed Ben-Franklin Exploration, Inc.. 
805 Petroleum Building, Wichita, Kansas. 
specializing in core drill exploration. 
@ Chester F. Barnes has entered private 
practice as a consultant in geology and 
geophysics, making his headyuarters in Biz 
Spring, Texas. He formerly was with Hum- 
ble Oil and Refining Company and Cosden 
Petroleum Corporation. 
@ Lawrence K. Marshall has been elected 
president of the Cooney Mining Club, stu- 
dent chapter AIME of the New Mexico 
School of Mines, Socorro. Arthur S. Lees 
is vice president, H. F. Mullen, secretary- 
treasurer, and Jack I. Laudermilk, head 
of the Department of Petroleum Engineer- 
ing, is faculty sponsor. 
@ W. H. Wildes, president of Republic 
Natural Gas Company, announces that Dr. 
Byron B. Boatright has been elected a 
vice president of the company, and will be 
in charge of the newly created engineering 
and research department with headquarters 
in Dallas, Texas. For the last ten years Dr. 
Boatright has been an independent consult- 
ing engineer, and was formerly a member 
of the firm of Boatright and Mitchell in 
Houston, Texas. 
@ Fenton Ham is now a partner in The 
James C. Foss Company, consulting geolo- 
gists, petroleum and civil engineers, at the 
County First National Bank Building, Santa 
Cruz, California. He was formerly with The 
Superior Oil Company as petroleum engi- 
neer. 
@ R. R. Griffin, formerly vice president 
of the Shell Oil Company, Inc., New York. 
in charge of marine transportation, died Oc- 
tober 22 at Oakland, California, after a long 
illness. Griffin retired from his post with 
Shell on August 1 of this year after 25 
years’ service with the company. 


@ C. V. Lane has been appointed manager 
of Standard of California’s purchase and 
stores department. He succeeds L. B. 
Waters, who was granted an _ indefinite 
leave of absence because of poor health. At 
the same time A. R. Eimer became an as- 
sistant manager succeeding Lane. Lane was 
assistant manager for Standard’s purchase 
and stores department at the time of his 
present appointment. Waters has been with 
Standard since 1922 and served as manager 
of the purchase and stores department for 
the last six years. 


@ Frank J. Hearty, former president of 
F. J. Hearty and Company, Los Angeles 
and San Francisco, and veteran west coast 
representative of Edward Valves, Inc., died 
November 3 after a short illness. Hearty 
headed the firm that represented Edward 
in the west for more than 25 years. He 
served as an engineering officer in the U. S. 
Navy in both the Spanish-American and 
first World War, and spent 12 years in 
power plant design and construction before 
becoming associated with Edward Valves. 
He has been succeeded as head of F. J. 
Hearty and Company by Paul E. Bradfield 
who has been manager of the Los Angeles 
office for some time. 
@ Monroe Rooks, former motor truck 
branch manager at New Orleans for Inter- 
national Harvester Company, has been trans- 
ferred to the Birmingham general line 
branch in the same capacity. Rooks will re- 
place P. H. Baker, former manager at 
Birmingham, who will establish his own 
dealership at Macon, Georgia, handling In- 
ternational Harvester equipment. 
@ W. A. Heath has resigned from Phillips 
Petroleum Company to join Earlougher En- 
gineering, Tulsa, Oklahoma, petroleum con- 
° Itants specializing in water flooding and 
pressure maintenance by water injection. 
Heath graduated from the University of 
Pittsburgh in 1929 with a B.S. in petroleum 
engineering and obtained his early experi- 
ence in secondary recovery in Pennsylvania. 
In 1936 he went with Phillips Petroleum 
Company at Bartlesville where he was active 
in development of their water flooding op- 
erations in northeastern Oklahoma and east- 
ern Kansas. He was made assistant division 
superintendent in 1938, and since 1940 has 
been the secondary recovery engineer in the 
Bartlesville office. 
e@ W. R. Everett, Jr., has been appointed 
store manager of the Wichita Falls, Texas, 
branch by Continental Supply Company. 
Everett succeeds H. H. Waters, who has 


resigned. 
P @ Frank Phillips, 
chairman, and K. S. 
Adams, president, of 
Phillips Petroleum 
Company, announce 
the appointment of 
Dr. C. C. Crawford 
as assistant manager 
of the’ chemical prod- 
ucts department in 
charge of the special 
products, product de- 
velopment, and Perco 
i ee — Dr. A. J. 
irksen was promot- 
Dr. C. C. Crawford ed to manager of the 
iene development division, the position 
ormerly held by Crawford. 
@ Helmer Peterson has been made fac- 
tory manager of Mack-International Motor 
Truck Corporation’s Long Island City, New 
York, plant. The announcement was made 
by A. N. Morton, vice president. In his 
new eapacity Peterson will oversee the man- 
ufacture of Mack fire apparatus, as well as 
the fabricatoin of replacement parts for 
obsolete models of the entire Mack line. 
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e Dr. Enrique Gonzales-Navas, Consul 
General of Venezuela in New York, recent- 
ly bestowed on Thomas W. Palmer, head 
of the Latin-American legal staff of Stand- 
ard Oil Company (New Jersey), the high- 
est honor his country gives a foreigner. 
Palmer received the Order of the Liberator 
with rank of commander and a citation for 
lis contribution in promoting better rela- 
tions between Venezuela and the United 
States. The decoration was originally grant- 
ed July 10, 1945, by President Isaias Medina 
ot Venezuela and recently reapproved by his 
successor, Romulo Betancourt. 

As head of Jersey Standard’s Latin-Amer- 
ican legal activities, Palmer has spent many 
years in South American countries and taken 
an active part in fostering understanding 
among the Americas. 

e P. V. Galvin has announced the appoint- 
ment of Paul K. Povlsen to the position of 
assistant to the presi- 
dent of the Galvin 
Manufacturing Corpo- 
ration of Chicago. 
Povisen was formerly 
vice president in 
charge of production 
and engineering for 
the J. I. Case Com- 
pany of Racine, Wis- 
consin. He holds a de- 
gree from Columbia 
University in engi- 
neering _ ag and 
was with the New 
a ae York Telephone Com- 
pany and the New Jersey Bell Telephone 
Company for 16 years. 
@ Lawrence L. Jones has been made su- 
perintendent of General Electric’s new fac- 
tory for the manufacture of Glyptal alkyd 
resins at Anaheim, California, it is an- 
nounced by Harry K. Collins, manager of 
GE’s Resin and Insulation Division, Sche- 
nectady, New York. 
@ James Courtney, West Texas superin- 
tendent for Snowden Oil and Gas Company, 
Dallas, has established offices in the Duna- 
gar Building, Midland, Texas. 
e T. E. “Ed” Wilde has been appointed 
to the technical service and process develop- 
ment staff of Griffin Chemical Company, 
San Francisco. For the last 15 years, Wilde 
has acted in various capacities for technical 
departments of the Union Oil Company, 
most recently as assistant to the manager of 
the chemical products division in Los An- 
geles. He also served in the manufacturing 
department at Union Oil and at one time 
was head of that company’s control labora- 
tory at Oleum. 


@ R. G. Greene has been appointed man- 
ager of lands and leases by Union Oil Com- 
pany. He replaces John L. Church, who 
has been appointed assistant to A. C. Rubel, 
vice president, on special assignment. A 
graduate of Stanford University, class of 
1923, Greene began his association with the 
company in 1925 as a geologist. His first 
assignment was in Venezuela where he re- 
mained until returning to California in 1929. 
Seven years later, he severed his connec- 
tion with the company to head up the 
Union Pacific Railroad’s geological depart- 
ment. Since his return to Union Oil in No- 
vember of last year, he has organized and 
established the company’s northwest land 
division in Seattle. 

¢@ Phillip E. Sharr has been made super- 
intendent of the Pittsburgh Plate Glass 
Company’s alkali producing plant at Bart- 
lett, California, it is announced by E. T. 
Asplundh, vice president in charge of the 
firm’s Columbia Chemical Division. The new 
superintendent has served as chief engineer 
at the west coast plant for the past year. 











SGAUGING... 
F PRODUCTIO 








Fig. 404 Sampler with Fig. 460 Meter 
ACCURATE CHECK ON QUALITY 


The Fig. 404 Automatic Sampler makes it easy to 
evaluate the QUALITY of each well’s output by fur- 
nishing a true proportional sample. 


This is the only efficient, economical basis for pay- 
ment of royalties and taxes, analyses of control and 
operating expense, and quick, unfailing detection of 
sleepers or wet wells. 


ACCURATE CHECK ON QUANTITY 


Similar in measuring principle to the famous Bowser 
Xacto Meter—but designed especially for the strenu- 
ous service encountered in oil fields—the Fig. 460 
Positive Displacement Meter accurately records indi- 
vidual well production. 

It provides an indisputable record for royalties and 
taxes . .. eliminates gauge tanks and piping... 
prevents evaporation due to weathering . . . reduces 
fire and other hazards. 























The Bowser organization of meter engineers is equipped to pro- 
vide you with specific analyses, counsel and recommendations for 
every conceivable type of oil well metering and sampling installa- 
tion in terms of ECONOMY and DEPENDABILITY. 





Write today for detailed 
information. 


BOWSER, INC., 
1329 ‘Creighton Ave. 
Fort Wayne 2, Indiana 
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10 of the 20 Models we manufac- 
ture. 40,000 pounds to 500,000 
pounds. A special scale for any job. 


With a Line Scale you know the pull 
on the line, and the weight on the bit in 
pounds. Accurate, sensitive, rugged and 
economical. 


Line Scales are dependable, even in 
areas of rapid temperature changes. Re- 
peated tests prove the accuracy of Line 
Scale readings under all working con- 
ditions. 


See your supply man, now 








LINE SCALE CO., INC. 


Phone 2-1765, 907-11 SE. 29th Street, Box 4245 


OKLAHOMA CITY, OKLAHOMA 











THAT 


“COMPLETE 
PACKAGE" 
REFINERY 


INTERESTS ME! 


SEE PAGE 40 


Seo 
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LAUGH wity BARNEY 





Just how serious a lady’s injuries were in 
an accident which occurred recently, it is 
hard to tell because the paper spoke thusly 
of the mishap: “Mrs. Wilson, in attempting 
to get out of the auto, fell to the pavement, 
injuring her somewhat.” 


5 7 5 A 

“Oh,” said Maizie, gushingly, “I had the 
most gorgeous time last night! I met a new 
man and he invited me to a wonderful din- 
ner at his apartment. After dinner, he 
showed me a dozen mink coats and asked me 
to choose one for myself.” 

“How perfectly adorable,” gurgled Myrtle, 
“and what did you have to do?” 

“Just shorten the sleeves,” said Maizie. 


7 7 7 
“I represent the Mountain Wool Company, 
Mam, would you be interested in some 
coarse yarns?” 
“Gosh, yes—tell me a couple.” 
7 - - 
; Barber: Was your tie red when you came 
in? 
Customer: No, it wasn’t. 
Barber: Gosh! 
7 7 v 
A newly created papa received the glad 
tidings in a telegram: “Hazel gave birth to a 
little girl this morning; both doing well. 

On the message was a sticker reading: 
“When you want a boy call Western Union.” 
7 7 7 

On an Army bulletin board was posted this 
sign: “Court-martial docket completely 
jammed. Any soldier desirous of violating 
the Articles of War will please postpone ac- 
tion for ten days.” 


7 q if 
A teacher, unfastening with difficulty the 
coat of one of her little pupils, asked, “Did 
your mother hook this coat tor you?” 
“No,” was the reply, “she bought it.” 
7 g 7 
Doctor to patient (after completing exam- 
ination) : You go back to your boss and tell 
him his diagnosis was wrong. | am unable 
to find any lead. 
A 7 Y 
“How many sexes are there, Oliver?” 
asked the teacher. 
“I can only think of three, teacher,” he 
said. 
“Three?” she queried. 
He replied, “Men, women and insects.” 


5 ¢ 7 

A grave digger, absorbed in his thoughts, 
dug the grave so deep he couldn’t see out. 
Came nightfall and the evening chill, his 
predicament became more and more uncom- 
fortable. He shouted for help, and at last 
attracted the attention of a drunk. 

“Get me out of here,” he shouted. “I’m 
cold.” 

The drunk looked into the grave and 
finally distinguished the form of the uncom- 
fortable grave digger. 

“S’sno wonder you're cold,” he said. “You 
haven’t any dirt on you.” 

e ¢ # 

After considerable search, a little boy and 
girl located a knothole in the high board 
fence surrounding a nudist colony. 

:, “Gee, look at the people!” exclaimed the 
ad. 

“Are they men or women?” 

“Can't tell. They don’t have any clothes 
on.” 

5 A 7 

Wallflower: A girl who wears a sweater to 

keep warm. 


Father (looking cautiously into the club 
room of a fraternity house) : Does Bill White 
live here? 

Voice from inside: Yeah—just bring him 
in and lay him on the couch. 

g ’ r 

A man has less courage than a woman. 
Imagine a man with seven cents in his pock- 
ets trying on ten different suits. 

y gy Y 

Zeke is a whimsical colored man who does 
light hauling in a dilapidated old wagon 
drawn by a gigantic mule of venerable age, 
profound deliberation and undaunted won’t- 
power. 

“Tell me, Zeke,” said the patron, “what do 
you call that old mule?” 

“Public Service Corporation,” replied 
Zeke. 

“What on earth made you give him such 
a name as that?” 

“Wal, suh,” explained Zeke, “jes’ because 
dat am de nachel name o’ a mule like him. 
Dat mule kin stan’ mo’ abuse an’ go right 
on habbin’ his own way dan any pusson yo" 
eber see.” 

A q ¢ 

Wife (about skunk coat she just received 
from husband) : I don’t see how such a nice 
coat came from such a foul beast. 

Hubby: Look, I don’t mind not being 
thanked, but I think you're going a little too 
far! 

goef 

A Sunday School teacher was showing her 
class a picture of the Christian martyrs in a 
den of lions. One little boy seemed very sad 
about it. 

“Gee,” he exclaimed, “look at that poor 
lion away in the back. He won’t get any!” 

yr 

Office Boy: Are you a salesman, bill col- 
lector or a friend of the boss? 

Caller: All three. 

Office Boy: Well, then, he’s at a confer- 
ence; he’s out of town; step in and see him. 
? Y ? 

“Madam, where did you get that?” said 
the clerk in a self-service grocery store as he 
stared at a package of shortening atop her 
basket. “We had shortening yesterday, but 
it was sold out in a few minutes.” 

“I know,” said the shopper triumphantly, 
“I was here yesterday, too, but didn’t have 
enough money, so I hid the shortening in the 
store until today!” 

gv ase” 

Doctor: Have you been leading a normal 
life? 

Patient: Yes, Doctor. 

Doctor: Then you'll have to give up wo- 
men and whiskey for a few months. 

5  f 5 

Diplomacy—The art of cutting another 
guy’s throat without using a knife. 

oe 

The reason why my gal reminds me of a 
switchboard is because when she walks all 
her lines are busy. 

yee 

A newlywed filling out his income tax re- 
turn listed a deduction for his wife. In the 
section marked “Exemption claimed for chil- 
dren” he penciled the notation, “Watch this 
space!” 

¢ cd 7 

A very much married man we know says: 
“Before I married, I had six theories about 
bringing up children; now I have six chil- 
dren and no theories.” 
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And now, Magnesium! 





Baker Magnesium-Alloy Cement 
Retainers are now available to meet all 
the demands for this successful product. 
Similar in design to the cast-iron type, 
they are far easier to drill up. The only 
large parts not made of magnesium are 
the nitricastiron slips, which are readily 
broken up. 

Baker Magnesium Cement Retainers 
(Product No. 5-400) are easily drilled up 
by using 2-inch tubing, and are readily 
drillable with cable tools. They are ideal 
for use as temporary bridge plugs, but the 
cast iron type should be employed for 
permanent bridge plugs where well fluids 
might affect the magnesium over an 
extended period of time. 

If you are not now using Baker Cement 
Retainers for one or more of the applica- 
tions listed at right, contact your nearest 
Baker representative or office for details 
of their successful use in your territory. 


THE BAKER JUNK BASKET 


is recommended for the removal of 
cuttings when drilling up any ‘‘drill- 
able’’ materials such as magnesium 
alloys, bronze, etc. It is run just 
above the bit, and operates on the 
principle that by reducing the veloc- 
ity of the circulation fluid (in which 
these cuttings are carried) as it 
enters the larger annular area 
around the drill collar, the cuttings 
are dropped out of the fluid and 
trapped in the Junk Basket. 


BAKER O/L TOOLS. /NC., 





wee 






Modern operators find Baker 
Cement Retainers completely suc- 
cessful for: ® 










Re-Cementing * Squeeze Jobs 
Cementing Behind Sections of Pipe 
Testing Upper Cased Formations 
Reducing Gas/Oil Ratios 
Cementing Bad Pipe 
Plugging Off Bottom Fluids 


Cementing Off to Perforate for 
Production 








Cementing Two Strings Together 


Cementing Low Pressure Zones 
and Other Similar Operations 







Right, 
Baker Junk 
Basket, 
Product 
No. 428. 









LOS ANGELES « HOUSTON + NEW YORK 











You need RECTOR: 
SEAL, the chemical- 
ly compounded seal- 
ant, developed es- 
pecially for oil in- 
dustry thread and 
gasket connections. 
It is composed of 15 
synthetic, organic 
chemicals to with- 
stand high pressures and temperatures; to 
provide high lubricating value for spinning 
up pipe; to be impervious to petroleum frac- 
tions; to maintain a plastic elasticity that 
will not ‘‘freeze’’ the connection. 

Ask your supply store for RECTORSEAL No. 
1. Use it on all connections for positive leak 
prevention. 


RECTOR WELL EQUIPMENT CO. 


Incorporated 


FORT WORTH, TEXAS 
Export: Lucey Export Corp., Woolworth Bldg., N.Y.C. 


RECTORSEAL 


THE POSITIVE LEAK PREVENTER 





DRAFTSMEN 


DESIGNERS AND CHECKERS 
with experience on 
Structural Steel and Concrete 
Process Piping 
Pressure Vessels 


The Boston office of E. B. 
Badger and Sons Co., inter- 
nationally famous 


chemical 
engineering organization, of- 
fers qualified men well-paying 
positions. This is a fine oppor- 
tunity for men who would en- 
joy working in congenial sur- 
roundings and with pleasant 
cooperative associates. A per- 
sonal interview’ can be ar- 
ranged in your city. This is not 
a temporary position. Write, 
giving full details of back- 
ground and experience, salary 
wanted, etc., to 


Me. William M. Rose, Personnel Director 
E. B. Badger and Sons Co. 
75 Pitts Street, Boston, Mass. 
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Fluor to exhibit 


The Fluor Corporation, Ltd., of Los An- 
geles, engineers, designers and manufactur- 
ers of equipment for the oil and gas in- 
dustries, will have a unique exhibit at the 
coming National Exposition of Power and 
Mechanical Engineering, to be held in New 
York City, December 2-7, 1946. 

The exhibit will be a working model of 
the Fluor pulsation dampener, a device that 
changes pulsative flow into a smooth, steady 
stream. Pulsative flow, set up in air, gas, and 
vapor lines wherever reciprocating-type 
compressors are the source of power, has 
long been a problem for pipe line operators 
and compressor station engineers to mull 
over. The Fluor pulsation dampener, install- 
ed on either suction or discharge side of 
compressors, or both, by converting pulsa- 
tive flow into a steady stream greatly re- 
duces pipe line vibration and helps correct 
some of the other ramifications, such as 


horsepower losses, inaccurate onifice meter ‘ 


readings, and vibration due to air surge on 
engine intakes. 

Fluor’s working model consists of a small 
electric-driven compressor with pulsation 
dampeners installed on both the suction and 
discharge sides. A lever on either side en- 
ables the spectators to route the flow 
through the pulsation dampener or to bypass 
it. When the dampener is in operation, a 
pressure gage remains motionless, but when 
the dampener is bypassed, the gage vibrates 
considerably. A pressure-recording chart is 
also hooked up to graphically depict the 
_—— between pulsative and steady 

ow. 


“Pat”? Robinson promoted 


Security Engineering Company, Inc., an 
nounces the promotion of L. G. “Pat” Rob 
_ inson from California 
| sales manager t» 
* assistant sales map 
* ager. Both by number 
of years experience 
and acquaintance 
with different oil ter 
ritories, the assistant 
. sales manager is well 
| qualified for his new 
i position. Beginning 
with the company 
early in Security’s his- 
e rg ag a 

” as been stationed in 
NE ee cle, Cometh, the 
Mid-Continent, Gulf Coast, and California. 


“Oilwell”? appointments 


Personnel appointments in the sales de- 
partment of Oil Well Supply Company, gen- 
eral headquarters of which are in Dallas, 
Texas, have been announced by this U. S. 
Steel Corporation subsidiary. 

Named assistant general managers of 
sales were F. D. Smith and M. F. Hazel. 

Named sales department managers were 
V. J. Waters, drilling equipment; J. 5. 
Fuller, production equipment; C. A. Bell, 
used equipment, and M. D. Routzon, mer- 
chandise claims. 

Each of the six officials named have been 
in “Oilwell’s” general offices and will con- 
tinue to make their headquarters in Dallas. 














WANTED FOR 
FOREIGN SERVICE 


REFINERY SUPERINTENDENT 


We want a man of wide ex- 
perience in topping, cracking, 
treating and all other phases of 
modern oil refinery operations, 
enabling him to take full charge 
of a large, complete refinery. 
Technical ability required and 
with it, exceptional initiative, 
executive ability and resource- 
fulness. 


CHIEF ENGINEER 


Must have wide and varied ex- 
perience which qualifies him to 
take full charge of construction 
maintenance and process engi- 
neering of a large, complete oil 
refinery. Exceptional initiative, 
executive ability and resourceful- 
ness required. 


MARINE TERMINAL MANAGER 

Thoroughly experienced in all 
phases of marine movements of 
petroleum products and the de- 
sign, construction, operation and 
maintenance of a marine termi- 
nal. 

Address Box 51 

c/o THE PETROLEUM ENGINEER 

P. O. Box 1589 Dallas, Texas 














HELP WANTED—wMeasurement and Gas 
Metering Engineer. Graduate Engineer 
under 35 with experience to supervise and 
direct measurement and testing in connec- 
tion with production and distribution of 
natural gas in Montana and the Dakotas. 
Address Box 53, c/o The Petroleum Engi- 
neer, P. O. Box 1589, Dallas, Texas. 














HELP WANTED —Corrosion and Ca- 
thodic Protection Engineer. Graduate Engi- 
neer under 35 with some experience to 
supervise, direct and coordinate work of 
this character in connection with trans- 
mission of natural gas in Montana and the 
Dakotas. Address Box 52, c/o The Petro- 
leum Engineer, P. O. Box 1589, Dallas, 
Texas. 











Sales engineering positions—men 32 years or 
younger wanted to train for sales work. Some 
knowledge of oil production and college engi- 
neering training required. Please give brief 
details of qualifications. Address Box 55, c/o 
The Petroleum Engineer, P. O. Box 1589, 
Dallas, Texas. 
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$500,000.00 Inventory 


VALVES 


STEEL, CAST IRON AND BRASS 
All Sizes and Pressures 


GLOBE @® GATES © CHECKS @ RELIEF 
CONTROLS © INJECTORS 
Priced for immediate sale. 

Write for inventory list. 
ART NEWMAN and ASSOCIATES 


1937 Imperial Street, Dept. PE 
Los Angeles 21, Calif. Phone Va. 3397 
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Precisionbilt, like a balance scale, J&L Permaset Pre- 





formed Wire Rope is designed for balance and built 
for quality by men of experience and skill. 

J&L Precisionbilt Permaset Pre-formed Wire Rope 
is made of J&L Controlled Quality steel—it has the 


strength and stamina for the toughest jobs. 


JONES & LAUGHLIN STEEL CORPORATION 
GILMORE WIRE ROPE DIVISION 


PITTSBURGH 30, PENNSYLVANIA 


Jal (Arecivimbile- PERMASET PRE-FORMED WIRE ROPE 
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In new quarters 


James A. Lewis, president, Core Labora- 
ries, Hea has announced that removal oi 
he research laboratory and general office 
acilities and personnel has been completed 
the organization’s new location on Fort 
Worth Avenue, Dallas, Texas. Also, the 
North Texas division of Core Laboratories, 
Ine., and the reservoir fluid analysis labora- 
ry, both formerly located with the general 





J. A. Lewis 





offices in the Highland Park Shopping Vil- 
lage have been established at 6923 Snider 
Plaza. The general offices in Dallas are 
under the supervision of Lewis; W. Fl. Davi- 
son, assistant to the president; J. H. Camp- 
bell, vice president, and J. R. Phillips, Jr., 
assistant secretary and treasurer. 

Lewis states that, in order to meet an in- 
creasing demand from the petroleum in- 
dustry for petroleum reservoir engineering 
data and its application to practical usage 





W. H. Davison J. R. Phillips, Jr. 











Sewtee CALLS FOR 


p WISCONSIN 
 hir- Cooled — 
ENGINE 


gE 
Alt-weathen dependability 


yy ee . 


These two Model VE-4 20 hp., 4- 
cylinder Wisconsin Air-Cooled 
Power units provide steady-going, 
all-weather dependability, driv- 
ing rotary Lub-Oil pumps for a 
major oil company near Odessa, 
Texas. 

No matier what type of equip- 
ment or power application the job 


WISCONSIN MOTOR 


Corporation 
MILWAUKEE 14, 
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WISCONSIN 


World s largest Builders of Heavy-Duty Air-Cooled Engines 





calls for, Wisconsin Air-Cooled 
Engines deliver heavy-duty ser- 
viceability, easy starting in any 
weather, and complete freedom 
from cooling chores and troubles. 
Supplied in 4-cycle single cylin- 
der models, from 2 to 9 hp., and 
V-type 4-cylinder models from 9 
to 30 hp. 





WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 





in controlled reservoir performance, it has 
become necessary to broaden Core Lab’s 
scope of operations throughout the United 
States and foreign fields. Most recent  in- 
quiries among the latter have been personal 
visits from representatives of Saudi Arabia 
and the French government. 

Core Lab’s 26 portable and permanen' 
laboratories operate from base points at 
Dallas, Houston, Corpus Christi, Texas; 
Shreveport, Louisiana; Evansville, Indiana; 
Bakersfield, California, and Rangely, Colo- 
rado. Sub-base points are Midland and Ty- 
ler, Texas; Independence, Kansas; Natchez, 
Mississippi; Lafayette, Louisiana, and Okla- 
homa City, Oklahoma. Engineers and lab- 
oratory technicians maintaining these loca- 
tions include 38 veterans, 14 of whom were 
employed prior to their entry into various 
branches of oe med armed forces. 


Heads Link-Belt 


George P. Torrence, executive vice presi- 
dent of Link-Belt Company since July 1, 
1946, became president of the company, ef- 
fective November 1, succeeding William C. 
Carter. 

Torrence, a gradu- 
ate of Purdue Univer- 
sity in mechanical en- 
gineering, class of 
1908, in addition to 
his experience with 
Link-Belt Company, 
was general manager 
of Rayon Machinery 
Corporation, a subsid- 
iary of Industrial Ray- 
on Corporation, from 
1936 to 1944; and | 
president of Cleveland 
Pneumatic Tool Com- 
pany from 1944 to 1946. 

His experience with Link-Belt Company 
dates back to 1911, when he entered the 
company’s employ in Indianapolis as drafts- 
man, after having spent a year in Arkansas 
with the Ayer and Lord Tie Company as 
assistant oiler in the power plant, and two 
years as shop apprentice in the Pittsburgh 
shops of Westinghouse Air Brake Company. 

In his 25 years with Link-Belt, Torrence 
served in various capacities beginning as 
draftsman. He was manager of the Indian- 
apolis operations from 1926 to 1932 and 
president from 1932 to 1936. 

Carter, who has been president since De- 
cember, 1942, has retired from this position 
in accordance with the company’s retirement 
plan. He continues as a director of the com- 
pany and as chairman of the executive com- 
mittee of the board. The other members of 
the committee are Howard Coonley and Rus- 
sell Livermore. 





George P. Torrence 


Statement of oui Management, etc., of 
THE PETROLEUM ENGINEER 
September 24, 1946 
(This statement is published in compliance with 
the Act of August 24, 1912.) 

Published at Dallas, Texas, monthly August 
through June, semi-monthly in July. 

Publisher: The Petroleum Engineer Publish- 
ing Co., Dallas, Texas. 

Editor: K. C. Sclater, Dallas, Texas. 

Managing Editor: F. H. Love, Dallas, Texas. 

Business Manager: W. T. Bryan. 

Stockholders holding 1 per cent or more of 
total amount of stock: A partnership composed 
of W. T. Bryan, T. J. Crowley, W. L. Love and 
K. C. Sclater, all of Dallas, Texas, doing busi- 
ness under the name of The Petroleum Engineer 
Publishing Company. 

Known bondholders, mortgagees and other 
security holders holding 1 per cent or more of 
the total amount of bonds, mortgages or other 
securities: None. 

W. T. Bryan, Partner. 

Sworn to and subscribed before me this 24th 
day of September, 1946. 

Lillian H. Johnston, Notary Public. 
(My commission expires June, 1947.) 
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P.E.S.A. seeretary 


H. R. Safford, Jr., Houston, Texas, has 
heen appointed executive secretary of the 
Petroleum Equipment Suppliers Associa- 
tion, it was announced by Hugh H. Glen, 
president of the asso- 
ciation. 

Safford, a Houston- 
fan since 1924, is a 
former vice president 
of the Ritchie-Safford, 
Inc., advertising 
agency, and has been 
active in public rela- 
tions activities as well 
as civic committee 
work in Houston. He 
has just returned from 
approximately four 

H. R. Safford, Jr. years’ service with the 

Ordnance Department 
of the United States Army, during which 
iime he was trained in and served as a 
Counter Intelligence Officer. 


The new executive secretary was selected 
ly a committee composed of directors of the 
association. The members of this committee 
were: Hugh H. Glen, president, Emsco Der- 
rick and Equipment Company, Los Angeles, 
California; Ardon B. Judd, vice president 
and general manager, Republic Supply 
Company, Houston, Texas; W. M. Bovaird, 
president, The Bovaird Supply Company, 
Tulsa, Oklahoma; Ralph Neuhaus, vice 
president and general manager, Hughes 
Tool Company, Houston, Texas, and Guy A. 
Tompson, president, Bethlehem Supply 
Company, Tulsa, Oklahoma. 





MeCool promoted 
M. G. McCool has been appointed 


vice president in 
charge of sales and 
manufacturing and a 
member of the board 
of directors of the 
American Iron and 
Machine Works Com- 
pany, it has been an- 
nounced by J. A. Gray, 
president. McCool 
joined the firm in 1935 
»: and functioned as dis- 
trict manager in West 
Texas until 1940 when 
he became secretary 
and general sales 





M. G. McCool 
manager at Oklahoma City. 


Joins Elliott Company 


_Norman W. Stirling has joined the New 
York office organization of Elliott Company. 
Educated at Buchtel College, Annapolis, and 
the Naval School at Stevens Institute of 
Technology, Stirling was a lieutenant in the 
U.S. Navy during World War I at the con- 
clusion of which he and two brothers es- 
tablished their own business as marine 
maintenance and general contractors special- 
izing on marine engine condensers. In 1927 
he joined the M. W. Kellogg Company in 
charge of sales of heat transfer and pe- 
troleum equipment. In 1944 he became man- 
ager of sales for the Whitiock Manufactur- 
ing Company. 


As president of the Heat Exchange Ipsti- 
tute for a one-year term and as president 
for three years of the Tubular Exchanger 
Manufacturers Association, of which he was 
also one of the organizers, Stirling has been 
exceptionally active in promoting the me- 
chanical and thermal standardization of 
tubular heat exchangers for the petroleum 
industry. 











IT’S THE FOOTAGE OF HOLE IN THE OIL SAND THAT COUNTS 
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NOW YOU CAN DRILL 
WITHOUT ROTATING 
THE PIPE 


Drilling horizontal drain holes in your newly-completed 
well is “duck soup” for your crew. The drill pipe does 
not rotate. Only the cutting bit revolves. But it “plows” 
right into the pay sand horizontal-wise—in all desired 
directions, at various levels—like the roots of a tree. Then 
your new well becomes a multiple-well, with several 
holes reaching out from the vertical, draining the great- 
est area. Horizontal holes are drillable up to 80 feet. 
Increased production is a certainty, as proved by wells 
already drilled with this revolutionary method. Ask for 


full details and proof. 


Full details, test records and cost upon request. 
Inquiries for Franchises and Manufacturing Rights invited. 


TURBINE BIT COMPANY 


(Under the ownership of John A. Zublin) 
2369 E. 51st St. (Phones: JE. 4433, JE. 6151) Los Angeles 11, Calif. 








Pacific petroleum division A.1I.M.E. holds fall meeting 


With W. W. Porter II, as chairman, the 
Pacific Petroleum Division of the AIME, 
held its Fall Meeting at the Ambassador 
Hotel, Los Angeles, October 24 and 25, 
and offered to its members a varied pro- 
gram of technical papers of unusually high 
merit. The morning session on the first day, 
under the chairmanship of W. S. Eggleston, 
Union Oil Company, with John DeHetre, 
Youngstown Sheet and Tube Company, as 
vice chairman, opened with a discussion on 
‘Geological Interpretation of Radioactivity 
Well Logs,” by J. E. Kilkenny, Chanslor, 
Canfield, Midway Oil Company, and con- 
cluded with N. A. D’Arcy’s paper on “Hy- 
draulic Couplings and Hydraulic Torque 
Converters as Applied to Drilling and Well 
Pulling Equipment.” 

The afternoon session was directed by 


Norris Johnston, General Petroleum Cor- 
poration, and co-chairman T. H. Acres, 
Richfield Oil Corporation. Papers for this 
period were: “Volumetric Behavior of Oil 
and Gas from Several San Joaquin Valley 
Fields,” by B. H. Sage and R. H. Olds, 
California Institute of Technology; “Reser- 
voir Mechanics of D-7 Zone, Ventura Field,” 
by E. V. Watts, General Petroleum Corpora- 
tion; “Recovery of Condensate from a Dis- 
tillate Type Reservoir by Gas Cycling,” by 
Marshall B. Standing, Standard of Cali- 
fornia. 

On Friday morning, Wilhelm Tempelaar- 
Lietz, Shell Oil Company, and N. Van Win- 
gen, Richfield Oil Corporation, officiated as 
co-chairmen. John Gates of Shell Company 
presented a paper, entitled, “Laboratory Re- 
sults Concerning Selection of Drilling 


Officers Southern California Section AIME. H. R. Van Wagenen, vice chairman for mining; 
H. J. Clark, secretary-treasurer; E. O. Slater, chairman, and T. A. Atkinson, vice chairman 


for petroleum. 





Fluids for Use with Fine Mesh Liners;” 
Vaughn Moyer, Union Oil Company, dis- 
cussed the “Decrease in Ultimate Recovery 
Due to Lowering of Productivity Indices;” 
and C. H. Dresbach, Western Gulf Oil 
Company, collaborated with Paul Weaver, 
Gulf Oil Corporation, on a “Review of 
Geophysical Prospecting Devices, Methods 
and Procedures.” 


The final session, with A. W. Gentry, 
Long Beach Oil Development Company, and 
John R. McMillan, Fullerton Oil Company, 
as co-chairmen, produced some real excite- 
ment. First speaker was A. C. Rubel, vice 
president of Union Oil Company, comments 
on whose address will be found elsewhere 
in this issue. Following the Rubel talk on 
“What Management Expects of Engineers,” 
the reverse side of the picture—“What En- 
gineers Expect of Management,” was ex- 
pounded by E. K. Parks, consulting pe- 
troleum engineer. 


It was emphasized in the beginning that 
these two addresses did not by any means 
constitute a debate, and that while Rubel’s 
paper represented his own opinions on the 
management-engineer relationship, the 
Parks presentation was a factual and statis- 
tical report of a survey, given just as it de- 
veloped, without coloring of any sort. Both 
papers, however, promoted lots of discus- 
sion, and there is no question that this type 
of paper is a popular one with the Petroleum 
Division. 

The Parks report brought out some rather 
startling information, particularly with re- 
gard to the stand of the questionees on 
unionization. An appreciable percentage of 
the engineers answering the questionnaire 
were of the opinion that unionization was 


- desirable, the largest proportion of this par- 
>.< ticular group being in the longer service 
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ranges, that is, with more than 10 years’ 
experience. 


The Fall Meeting wound up in fine style 
with a banquet for the entire Southern 
California Section of AIME. It was held in 
the Embassy Room, and a record crowd 
assembled to hear a delectable address, 
“Recent Observations in Europe and Cy- 
press,” by past president, Harvey S. Mudd, 
and one on “Foreign Trade Relations,” by 
President Cates. Cates announced during 
the evening that the Lucas Medal for 1946 
had been awarded to Dr. Lacey, dean of the 
graduate school at California Institute of 
Technology, for his outstanding hydrocar- 
bon researches. It was also revealed that 
John R. McMillan, Fullerton Oil Company, 
had been elected chairman of the Pacific 
Petroleum Division for 1947. At the same 
time, A. W. Gentry, Long Beach Oil De- 
velopment Company; F. Parker, Signal Oil 
and Gas Company, and R. S. Parsons, Stand- 
ard of California, were elected counsellors 
for the next term. 


Joins Tagliabue 


F. R. Marlier, president, Portable Prod- 
ucts Corporation, Pittsburgh, has an- 
nounced the appointment of Henri M. Marc 
as assistant general manager of the cor- 
poration’s C. J. Tag- 
liabue Division, 
Brooklyn. Born in 
France, Marc served 
in the U. S. Army dur- 
ing World War I, 
and graduated from 
Carnegie Institute of 
Technology in chemi- 
ical engineering in 
1922. Thereafter he 
was associated for a 
number of years with 
the Mellon Institute 
of Industrial Research, 
Pittsburgh, conduct- 
ing research on asphalt, asbestos, and or- 
ganic felts. He joins Tagliabue from the 
Philip Carey Manufacturing Company, Cin- 
cinnati, with which he has been associated 
since 1932 as assistant director of research, 
developing asbestos, mineral wool, and other 
heat and sound insulating products. 


The C. J. Tagliabue Division manufac- 
tures a wide line of instruments for record- 
ing and controlling temperature and pres- 
sure. In addition to his managerial duties, 
Mare will act as technical advisor for ali 
divisions of the corporation. 





Henri M. Mare 


Manager sales 


The appointment of Martin J. Rampp as 
manager, oil field sales, eastern division of 
International Derrick and Equipment Com- 
pany has been announced by O. M. Have- 
kotte, president. Rampp will maintain his 
headquarters at Marietta, Ohio, where he 
will continue to manage the Marietta plant 
in addition to his new duties. Rampp will 
supervise the direct sales of oil field and 
water well equipment as well as_ sales 
through dealer outlets in the eastern divi- 
sion. 





Oronite sales manager 


Appointment of H. E. Bramston-Cook as 
general manager of Oronite Chemical Com- 
pany, Standard of California chemical sub- 
sidiary, has been announced. 

Bramston-Cook, who served in the Navy 
as a line captain, is widely known in the oil 
industry for his activities in manufacturing, 
research, and sales. 

A native of England, Bramston-Cook was 








brought by his family to Canada’s Northwest 
Territory in 1903. He received his master’s 
degree in chemical engineering from the 
University of British Columbia in 1924 and 
spent the next two years there as a graduate 
student and lecturer. Afterward he was in 
charge of a survey made into California’s 
sources of sand for glass manufacture. 

In 1927, Bramston-Cook went to work for 
Union Oil Company’s research department. 
Subsequently he held important posts at the 
Oleum refinery, then in the technical prod- 
ucts department, specializing in the develop- 
ment and distribution of high solvency naph- 
thas. 

Bramston-Cook was Union’s manager of 
technical products sales when the Navy call- 
ed him to active daty as a lieutenant com- 
mander in August, 1941. 


General Petroleum builds 

Construction of the first height-limit build- 
ing to be erected in metropolitan Los An- 
geles for more than a decade will be under- 
taken in the near future by General Pe- 
troleum Corporation, western affiliate of the 
Socony-Vacuum Oil Company, it is announc- 
ed by S. J. Dickey, president of the cor- 
poration. 

The completely modern office building 
will be a half block deep and will front on 
the east side of Flower Street for an entire 
block, extending from Sixth Street to Wil- 
shire Boulevard. Representing an overall 
investment to exceed $5,000,000, the build- 
ing will consist of a street floor and 12 addi- 
tional stories. 

Start of construction is contemplated 
about July, 1947, Dickey said. 
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HILL, HUBBELL factory applied steel 
pipe protection is our answer to your 


pipe corrosion problem. 


There are four important factors for 
the year after year service our pro- 
tection gives—1 Indoor automatic 
temperature and climatic control of 
coating and wrapping pipe—2 Correct 
enamel heating with filler suspension 
under agitation—3 Brief duration of 
enamel heating for fast application— 
4 Simultaneous application of first and 
second coats, asbestos felt wrapper 
and third coat perfectly bonded over 


mechanically cleaned and primed pipe. 


Your investment risk is less when you 


buy HILL, HUBBELL pipe protection. 





CORPORATION 


CLEVELAN DBD, OHIO. 
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C.N.G.A. meeting 


One of the biggest and best in its history, 
was the popular verdict on the California 
Natural Gasoline Association Fall Meeting, 
held in the Ambassador Hotel, Los Angeles, 
October 11. After a stimulating all-day pro- 

ram of technical papers, the meeting wound 

up with a dinner at which were seated ap- 
proximately 750 members and friends, and 

pped off the whole business with a Phil 
Vettling vaudeville show that had the big 
audience rolling in the aisles—at least, we 
hope that was what made them roll in the 
iisles. In any case it was a bang-up show 
hat was chock full of typical old time vari- 

ty stuff, and just the right measure of fem- 

inine charm. Charm—that is, son! It was a 
right enjoyable two hours of relaxation for 
the technical lads and they showed their ap- 
preciation in no uncertain manner. 








Ed Ragatz, of Bechtel Brothers and Me- 
Cone Company, was one of the busiest men 
in Los Angeles that day. He was chairman 
of the meeting, presided over the morning 
session, and presented a paper in the after- 
noon. Under his direction, the morning meet- 
ing featured two fine papers: “Economic 
Outlook for California LPG,” by Clare Gard 
of Union Oil Company, and Hugh Colvin, 
consulting engineer; and “Fat Oil De-ethan- 
ization,” by A. M. Whistler, C. F. Braun and 
Company. Both papers were well received, 
and were followed by lots of discussion, 
which is usually a pretty good measure of 
their interest and reception. 


The afternoon session was under the 
chairmanship of Vice President Frank J. 
Colton and following his introductory re- 
marks, was turned over to Jim Kibre for his 
presidential address. Jim, while expounding 
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on the status of the organization, and the 
future of the natural gasoline industry, took 
occasion to pay special tribute to the na- 
tional association—the NGAA, which was 
well represented at the meeting. Drs. B. H. 
Sage and W. N. Lacey of California Institute 
of Technology, in collaboration with Robert 
H. Olds, research fellow, then presented a 
paper entitled, “Tentative Partial Enthalpie- 
of the Lighter Hydrocarbons.” These authors 
are well and favorably known for the work 
they have already done in determining the 
values for enthalpies of single component 
light hydrocarbon systems. This latest con- 
tribution dealt with partial enthalpies of 
these hydrocarbons, when present in multi- 
component systems. 

The balance of the program consisted of 
a paper, “Conversion of Natural Gas to 
Liquid Fuels,” by R. C. Alden, Phillips 
Petroleum Company, which treated of the 
conversion of residue dry gas into commer- 
cial motor fuel, and the technical and eco- 
nomic aspects of the process employed. This 
was followed by Ed Ragatz’ presentation. 
“Evaluation of Absorber Operating Efh- 
ciency.” The speaker offered a new approach 
to one of the natural gasoline engineer's 
most perplexing problems, and took occa- 
sion to question the infallibility of proced- 
ures now employed, under the specific con- 
ditions which prevailed in the long series of 
actual field tests reported. It was a typically 
provocative Ragatz offering, and a_ fitting 
climax to a highly successful meeting. 


Fluor promotes 

W. Earl Dunn. vice-president) of The 
Fluor Corporation, Ltd.. who has been in 
charge of the Kansas City office since 1930, 
has been promoted to the position of general 
manager, effective October 1. Dunn will 
make his headquarters in the Los Angeles 
office. 

James P. “Jim” Wiseman, former district 
engineer in Fluor’s Houston office, has been 
upped to the post of general sales manager, 
effective October 1, and is now in the Los 
Angeles office. 





W. Earl Dunn J. P. Wiseman 


Foreign representative 


The Houston Oil Field Material Com- 
pany, Inc., announces the appointment of 
D. U. Skinner as foreign representative, and 
transfer of his offices from Houston to 
Caracas, Venezuela, South America. 

Skinner, formerly sales and public reia- 
tions man for the manufacturing and cut- 
ting and fishing tool and directional drilling 
service departments of Homco, will make 
his headquarters in Caracas while serving 
the entire petroleum industry in Central and 
South America. He will aid in sales work 
and will be available as an experienced con- 
sultant for any cutting and fishing tool prob- 
lems in that locale. Skinner left the United 
States from Miami on October 16 and ar- 
rived in Caracas the same date. 

The Houston Oil Field Material Com- 
pany’s export representative is E. F. Gahan, 
500 Fifth Avenue, New York 18. New York. 
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New well service 


Brown Well Service of West Texas cele- 
brated the opening of a large, modern shop 
at Odessa, Texas, late in October with a 
barbecue for several hundred operating men. 
The new shop is pro- 
viding service through- 
out the entire Permian 
Basin region on the 
reconditioning of drill 
collams, subs, and Kel- 
ly joints. 

H. C. Brown, vice 
president and manag- 
er of operations for 
Brown Well Service of 
West Texas, is one of 
the organizers of this 
modern service. He is 
an oldtimer in oil tool 
shop management, 
having begun as an apprentice with Union 
Tool Company at Taft, California. He joined 
Baash-Ross Tool Company in 1919 and serv- 
ed that company for 25 years, including the 
early days in Oklahoma City and the Baash- 
Ross Houston shop. He gesigned January 1, 
1946, to enter business for himself. 

C. C. Brown, head of Brown Oil Tools, 
Inc., Houston, and Brown Well Service in 
the Gulf Coast, is president of Brown Well 
Service of West Texas. 


To South ‘America 


John A. “Jack” Clemens, veteran Martin- 
Decker sales engineer who has been with 
the company for 18 
years is on a six 
months’ trip to South 
America for the pur- 
pose of assisting cus- 
tomers in the use of 
Martin-Decker pro- 
ducts. Leaving New 
York late in November 
by air, Clemens’ itiner- 
ary will include Trini- 
dad, Colombia, Equa- 
dor, Peru, Chile, Ar- 
gentina, Brazil, and 
Mexico. On his return 
to this country, Clem- 
ens will again direct Martin-Decker opera- 
tions in the Gulf Coast and Mid-Continent 
areas from his Houston headquarters, a po- 
sition which he has held for the last nine 
years. 


H. C. Brown 





J. A. Clemens 





Sales manager 


L. J. Renner has been appointed Mid- 
Continent wire rope sales manager for the 
Wickwire Spencer 
Steel Division of The 
Colorado Fuel and 
Iron Corporation. 


Renner will have his 
headquarters at 1502 
Fort Worth National 
Bank Building, Fort 
Worth, Texas. His ap- 
pointment will facili- 
tate the service render- 
ed to the many users 
of Wickwire Spencer 
Wire Rope throughout 
the Mid-Continent 
area. He previously 
handled the sale of wire rope in the Chicago 
district office. 





L. J. Renner 


Dr. Johnston retires 


Dr. John Johnston has retired as director 
of the research labotatory of United States 
Steel Corporation of Delaware, it has been 


announced by Benjamin F, Fairless, presi- 
dent of the corporation. He will be succeed- 
ed by Dr. J. B. Austin, assistant director, 
who studied physical chemistry under Dr. 
Johnston at Yale University and has 
associated with him at the laboratory since 
its inception. Dr. Johnston plans to live in 
Maine following his retirement. 

The laboratory was established under Dr. 
Johnston’s direction in Kearney, New York, 
late in 1928 with a small staff of metallur- 
gists and physical chemists for the purpose 
of improving the quality of steel. Today the 
scientists who devote full time to the study 
of suiting various steels to their many tasks 
number 57 in the laboratory itself while sev- 
eral thousand others are engaged in research 
in the laboratories of U. S. Steel operating 
subsidiaries. 








Employe benuses 


Standard Oil Company of New Jersey has 
announced a bonus of one week’s pay for all 
employes up to the first supervisory level, 
not including clerks or pipeliners. In effect, 
the bonus will be paid to refining and mar- 
keting personnel. 

Stanolind, effective October 1, raised hour- 
ly rated personnel by 4 cents per hr.; sal- 
aried personnel subject to the wage and hour 
law by $7.00 per month; other salaried per- 
sonnel earning up to and including $400 per 
month, by $20 per month; and, effective 
November 1, salaried personnel earning 
from $401 to $600 per month by 9% per cent. 

Humble, beginning in October, is paying 
all employes a bonus of $25 per month for 
four months, making a total of $100. 








Epos, 





Other Reilly 
Protective Coatings 


REILLY PIPE ENAMEL 
For oil, gas, gasoline pipe 
lines and water conduits. 

REILLY C. A. No. 40 
A black paint for use on 
tanks, towers, stacks, struc- 
tural steel. 

REILLY C. A. No. 5 
For use on tanks which are 
to serve underground or 
under water; also for water- 
proofing cement. 

REILLY C. A. No. 50 
For use on metal exposed 
to erosion and abrasion, and 
to the action of fresh or salt 
water. 

REILLY RESISCOTE 
A protective coating, avail- 
able in colors, for metal and 
concrete surfaces. 
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~ nh Rally Muminun Coating 


®@ Reilly Aluminum Coating is designed for painting 
tanks in which volatile materials are stored. This coal 
tar base coating not only gives dependable, lasting 
protection against all ordinary corrosive agencies, 
but also protects against excessive heat. The fine 
aluminum particles, which are thoroughly mixed into 
the base, float to the surface immediately after appli- 
cation and form a protective shield which deflects 
the rays of the sun and prevents the build-up of heat 
within the tank. In addition to this double protection, 
Reilly Aluminum Coating adds greatly to the ap- 
pearance of surfaces to which it is applied. 

Reilly Aluminum Coating is also recommended 
for use on other metal, wood, cement, brick and 
stone surfaces. One coat gives adequate protection. 
Available in 1 and 5 gal. cans and 55 gal. drums. 


REILLY TAR & CHEMICAL CORPORATION 


Merchants Bank Bidg., Indianapolis 4, Ind. 
500 Fifth Ave., New York 18 e 2513 S. Damen Ave., Chicago 8 








Officers East Texas Section A.1.M.E. The officers of the East Texas Section of 
the AIME who attended the meeting at Kil- 
gore, Texas, on October 21, 1946, are as fol- 
lows: Left to right: D. W. Akins, Jr., Shreve- 
port, director; Riley A. Aucoin, Tyler, chair- 
man of the section; Tom C. Frick, Greggton, 
program chairman; Don M. Kerr, Kilgore, 
secretary-treasurer; Albert S. Trube, Kilgore, 
membership chairman; John Moore, Kilgore, 
director, and Paul Moir, Kilgore, publicity 
chairman. Not shown in the picture are the 
guest speaker of the evening, John Bell, Tyler, 
who presented a paper on “Geology and De- 
velopment of the Hawkins Field,” and Charles 
B. Carpenter, Dallas, regional vice chairman 
of the Petroleum Division of the AIME. 


In charge operations 


H. K. Porter Com- 
pany, Inc., has an- 
nounced the election 
of C. R. Dobson as 
vice president in 
charge of operations. 

Dobson, formerly 
chief industrial engi- 
neer of the Jones and 
Laughlin Steel Cor- 
poration, will super- 
vise operations of the 
seven Porter manu- 


facturing plants. 
C. R. Dobson as 


Torrington appointments 


The Torrington Company, Torrington, 
Connecticut, and South Bend, Indiana, an- 
nounces recent district engineer appoint- 
ments in connection with the company’s 
anti-friction bearing activities, as follows: 
Chicago, Illinois, Frank H. Marchand, dis- 
trict manager and Ray G. O’Connell and C. 
R. Recor, district engineers. At Torrington, 
Connecticut, Cincinnati, Ohio, and Los An- 
geles, California, new district engineers are, 
respectively, Buell D. Dean, Fred J. Norman, 
and Frank B. Tipton. 


A.P.I. division meeting 


E. V. Watts, General Petroleum Corpora- 
tion, has been appointed general chairman 
for the 1947 Spring Meeting of the Pacific 
Coast District Division of Production, Amer- 
ican Petroleum Institute. The appointment 
was announced by M. W. Morris, Standard 
of California, chairman of the Pacific Coast 
District. 

The meeting will take place May 15 and 
16 at the Biltmore Hotel, Los Angeles. 


Watts is organizing committees to take 
care of the various activities of the meeting, 
which has grown to outstanding proportions 
in recent years, and will announce the per- 
sonnel later. 


& CO,., Inc. ——— 
ERING ™ Field changes _ 


Tatele 
Wacker Drive, Chicag® © axial A.L.*Preach” Good: 
05 West Wac en, formerly of Alice, 
2 Texas, has been — 
R » ferred to Rangely, 
w A ie - Colorado, by Patter- 
mS id son-Ballagh Corpora- 
tion, where he will 
handle sales and serv- 
ice of oil field rubber 
‘7 specialties. He will not 
WRITE ON YOU R cover the Casper area, 
for J. B. Buchanan, 


LETTERHEAD FOR 7. ee who also works for 
SPECIAL LITERATURE 7 ito 2. 


Patterson-Ballagh line 


p. W. HA 


GENERA 


we REAP 


in that territory. 
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. M. “Jimmie” Newton, who joined 
Patterson-Ballagh in July, 1944, has 
recently returned from 
a trip to the California 
plant to familiarize 
himself with the new 
equipment and meth- 
ods being used in the 
manufacture of Pat- 
terson-Ballagh prod- 
ucts. Newton is now 
stationed at Baton 
Rouge, Louisiana, and 
covers the fields in 
Mississippi and the 
Harvey, Louisiana, 
district. He was for- 
merly employed by 
the Hunt Tool Company, Jennings, Louisi- 
ana. 


J. M. Newton 


Wiley B. Gardner, well known in the fields 
of Louisiana, Arkansas, Mississippi, East 
Texas, and Oklahoma, 
is now living in Moor- 
ingsport, Louisiana. 
He has represented 
Patterson - Ballagh 
since 1937 in all these 
fields and has just 
completed a trip to the 
factory in Los An- 
geles, where he stud- 
ied the new plant, 
methods and equip- 
_\ ment being developed 
by the company. From 
Mooringsport he cov- 
ers sales and service 
in the northern Louisiana, Arkansas, and 


East Texas fields. 





W. B. Gardner 


C. J. “Chili” McKernan, who entered the 
employ of Patterson-Ballagh July 1, 1946, is 
now stationed at Odes- 
sa, Texas. Previously, 
McKernan worked for 
the Wilson Supply 
Company in southern 
Louisiana. During the 
war, he was a captain 
in the Air Corps. After 
being discharged last 
December, he reenter- 
ed the employ of Wil- 
son Supply Company 
Company and was sta- 
tioned at Natchez, 
Mississippi. McKern- 
an will be patterson- 
Ballagh’s factory representative in West Tex- 
as, Panhandle, and New Mexico area. 





C. J. McKernan 


H. H. “Bud” Collins is now sales and serv- 
ice representative for Patterson-Ballagh in 
southwest Texas, 
where he has taken 
over the territory 
formerly served by A. 
L. “Preach” Gooden. 
“Bud” is well known 
_ throughout the Hous- 
ton Gulf Coast area, 
where he formerly 
worked for the Wilson 
Supply Company prior 
to joining Patterson- 
Ballagh in early 
months of 1944. In 
May of that year he 
joined Uncle Sam and 
went to Japan, where he remained until just 
before his discharge in June, 1946. He is 
working out of Alice, Texas, where Patter- 
son-Ballagh headquarters for the southwest 
Texas area is situated. 





H. H. Collins 
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Pioneers’ party 


Lou Bronzan, Baash-Ross exec, and pro- 
gram chairman of the Petroleum Production 
Pioneers, announces that plans have been 
completed for the staging of a Year-End 
Party, on Friday, December 13, at the Roger 
Young Auditorium, 1936 West Washington 
Boulevard, Los Angeles. The petrolic old- 
timers and their guests will assemble at 5:00 
p. m., and will entertain themselves and be 
entertained, until the dinner hour at 8:00, 
when—with the lid off meat—they will be 
given an opportunity to make up ior any 
scarcity of red corpuscles occasioned by the 
late, lamented meat famine. 


This promises to be one of the greatest 
gatherings of oil pioneers in the history of 
the California petroleum industry, and it is 
purposely being held in advance of the Wild- 
cat and other Christmas parties, so that there 


will be nothing to interfere with a full at- 
tendance. The executive board, headed by 
Jim Gosline, Standard of California, has 
established a major project for the coming 
year, a roundup and enlistment of all pro- 
duction pioneers in the state. The organiza- 
tion is still growing by leaps and bounds, 
and already numbers among its members 
many men who were responsible for, or in- 
volved in, significant developments in the 
pioneer days of the California oil industry. 

The Year-End Party will, as usual, offer 
the members and their friends ample time 
and opportunity to mix around, and indulge 
in the reminiscence exchanges that are a 
most popular feature of the meetings. There 
will be some entertainment of a professional 
nature, of course, but the real entertainment 
is likely to come from the chance meetings 
of old friends who haven’t seen each other 
for years. 























on all types of Trenching Jobs 


e CLEVELANDS are TOUGH 

e CLEVELANDS are COMPACT 
e CLEVELANDS are FAST 

e CLEVELANDS are POWERFUL 
e CLEVELANDS are MOBILE 


THE CLEVELAND TRENCHER CO. 


20100 ST. CLAIR AVENUE 





° CLEVELAND 17, OHIO 









































































@ You start on the right 
foot when you assign the digging and dirt-moving 
work on your location to a Bucyrus-Erie Bullgrader. 
Designed for and perfectly matched to International 
TracTracTors, these units have the versatility to make 
short work of the many ground preparation jobs that 
stand in the way of really profitable exploration, drill- 
ing, and production: clearing and grading derrick and 
tank sites, building storage tank firewalls, digging and 
filling slush pits, maintaining access roads, ditching 
for pipe lines, diking for tanks . . . to name a few. 


Featuring quick blade angling and tilting, main- 
tenance of original TracTracTor balance for full tractive 
effort, hydraulic control that gives you positive digging 
down pressure, scientifically curved blade, and unob- 
structed vision, the Bucyrus-Erie Bullgrader has proved 


its effectiveness on oil leases everywhere. It will pay 


you to put one on your operations. 


48T46 


See Your International TracTracTor Distributor 


























It’s a long time since this thing happened, how long we don’t know. 
but it still makes an interesting story, and it still gives an intimate 
glimpse of life as it was lived in the petrolic wilds about three decade- 
ago. The scene was McKittrick, where for some time in a certain field 
warehouse there had been lying an accumulation of dry cells —some 
old, some new. Nobody appeared to be paying much attention tu them. 
except the district gauger, and why he should be interested would be 
difficult for anyone unfamiliar with local conditions and relations to 
guess, because dry cells don’t usually play much part in the gauger’s 
routine. In these days, however, nearly all pipeliners were gamblers. 
and as a matter of fact we know one or two today who think the great- 
est diamond ever discovered was the ace. Anyway, 30 years ago, they 
used to sit up nights evolving ways to reduce the Dun and Bradstreet 
ratings of their associates. Thus it was that continued concentration 
on the aforementioned dry cells finally suggested to the district gauger 
a deep and dark scheme. 


Borrowing a galvanometer, he carefully tested every dry battery in 
the heap, and put an identification mark on all the good ones, being 
sure, of course, to leave them all in a profound state of disarrange- 
ment. Then like the spider of story and song, he sat quietly waiting 
for the fly to walk into the trap. It didn’t take long. Presently, in came 
a large, luscious fly, in the person of the district foreman. Having cast 
a scrutinizing eye around he finally noticed the bait. “Are these dry 
cells any good?” he asked. “I guess so—some of them,” innocently 
replied the gauger. “Well, you’d better pick out the good ones and 
throw the rest away,” suggested the boss. “OK,” said the gauger, and 
without further parley, he chose one from the bunch, smelled it, and 
threw it roughly over in the corner. 


“Hey! Whatcha doin’?” the foreman demanded with some heat. 
“Pickin’ out the good ones,” says the gauger, undisturbed. “You can’t 
do it that way, you crazy,” the boss came back, and the gauger chal- 
lenged. “Oh, no? Do you want to bet?” Witnesses were brought in. 
the bets were turned over to the official stakeholder, and the gauger 
smelled each battery in turn, laying the good ones on the right, and 
the bad ones on the left. An ammeter was then brought in, and it 
checked the smelling system 100 per cent, whereupon the district fore- 
man paid off, but it was obvious that he smelled something, too—a 
rat, and by a peculiar coincidence it’s name was the same as that of 
the gauger. 

e 


And now that we have disposed of another significant chapter in the 
petroleum history of California, let’s see what goes on at the moment: 
Had a talk with Ned Babson a short time ago, just after he had made 
a mighty fine speech to the AIME boys (Petroleum Section) at the 
GP auditorium, and learned much to our surprise that he is getting 
out of the oil business and is going up to Oregon to help his folks han- 
dle a wholesale plumbing business. The surprise is especially acute 
since Ned was rapidly becoming regarded as one of the up and coming 
engineers. Somehow, we kinda think he'll be back one of these days 
—trying to develop a formula for predicting reservoir behavior. Inci- 
dentally, we might mention that Jan Law did a mighty nice job of pre- 
siding at this AIME meeting—he has a nice platform manner, lots of 
vocabulary, and uses it only when he has something interesting to say. 
Reminds us of the speech expert who said the best oration was one 
that had a very short introduction, an equally short conclusion, and 
practically nothing in between. 

e 


While we are passing out bouquets, Martin Van Couvering is cer- 
tainly to be congratulated on the way he has developed that AAPG 
study group. Martin also does a neat job of MCing and in addition has 
continuously arranged worthwhile programs over the past two years, 
so that the Pacific Coast members just hate to miss his sessions. We 
attended one recently at Cal Tech—and heard Read Winterburn dem- 
onstrate why he is now regarded as the expert on Wilmington. This 
was a strictly extemporaneous chat but there wasn’t much left out. 
We used to live in Wilmington, and always remember that there was 
a resolution in the session records of the Calvary Presbyterian Church 
down there, as follows: Resolved, To send a missionary to the strug- 
gling little town of Los Angeles that is rapidly growing to the north. 
Getting back on the beam, however, Read not only delivered a pretty 
complete dissertation but answered questions that would certainly 
have stumped Dr. I. Q. 

On the same program was Hugh McClelland of Continental ex- 
pounding a species of mathematics that was so far above our head we 
finally became hopelessly lost in a forest of sines, cosines, and tan- 
gents. All this was in explanation of his mathematical approach to the 
determination of true strikes and dips in deflected holes. Although 
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slightly beyond our feeble intellect, the subject seemed to be of inter- 
est to the assembly and there was much wrinkling of brows and ques- 
tioning of method, which appeared to be pertinent but of course we 
couldn’t be sure. Through it all, Martin Van Couvering handled him 
self with a general competence and aplomb that somewhat explained 
the growing popularity of these meetings. 

The last speaker of the evening was Peter Gardett of General Petre 
leum, and in Peter we really found a congenial soul—one we could 
understand from beginning to end. Here is a geologist with a keen 
sense of humor! Discussing a system of filing geological maps of 
diverse sizes; well logs that are long and narrow, or short and wide, 
depending on the temperament of the operator; reports that are let 
ier size and legal size, thick or thin, he slowly and carefully delineated 
a procedure from the complexity of which he emerged with the pro- 
found conclusion that the answer to the whole problem was to hire a 
smart secretary and quit worrying. 

After the meeting was over, the group, at the invitation of Dr. Ches- 
ter Stock, lingered in the paleontology museum and consorted with a 
brontosaurus or something of the sort. Whatever it was, it was well 
ventilated! Among the spectators we noted Owen Haynes and Her- 
schel Driver of the S. O. Company; Harvey Lee, the well known scout 
from Union Oil Company; Frank Parker, Signal Oil and Gas; Roy 
Barnes of Continental; Bob Atwill of Union, president of the Pacific 
Section of AAPG, and a host of other interesting and interested peo- 
ple. All of which goes to show as we originally intimated that Martin 
Van Couvering is doing very well with his study forum. 

a 


Most oilmen in California have at some time or other met Car] 
Abell, long time member of SAE, and field engineer for the Ethyl 
Corporation. Well, Carl is following in the footsteps of Ned Babson, 
and is going out of the industry to turn his hobby into a business. For 
lo these many years he has been playing around with fly fishing equip- 
ment of all sorts, and can make a Royal Coachman that only needs 
a Royal Coach to make it look absolutely human. Anyway, over in Bur- 
bank, where the Abell residence is situated there is rapidly shaping 
up a factory that will devote itself to trout lures and wiles, and all the 
other conveniences and contraptions that make fishing so fascinating 
for such a healthy proportion of the American populace. We have it 
on good authority that some of Carl’s flies are so natural the fisherman 
has to turn his back on the stream while attaching the snell to the 
leader. 

e 


Ken Evans, the well known ping pong expert, and former president 
of the San Joaquin Valley Oil and Gas Association, has relinquished 
that post and has turned it over to Don McFadden, another Union 
Oiler. The ping pong reference may be a little bit obscure, but some 
ten years ago, a little group of production men used to while away the 
few minutes that remained after lunch in Union’s head office playing 
this rugged game. Ken was one of the champs, and rumor has it that 
he did quite well in a financial way, much to the disgust of some of 
the more spectacular performers. 

e 

Lee Priest, operator at Shell’s refinery at Coalinga, where he has 
been stationed for the last 18 years, and has made a host of friends, is 
retiring to his recently purchased home in Ventura where he will 
henceforth devote himself more fully to his two favorite pursuits—gar- 
dening and photography. When one of these general information ex- 
perts once announced in Lee’s hearing that there were 10,000 Poles 
in New York, he exclaimed, “My gosh, what a place to raise dahlias!” 

e 


While we are speaking of Shell company people, another man who 
is decidedly in the news at the moment is Bill Feistner, division fore- 
man of construction and maintenance in the Los Angeles Basin. Bill 
has just completed 30 years with the company, and has had a mighty 
interesting career in the California oil fields. He wore the west’s first 
asbestos suit, when he helped to subdue a bad firé in Nesa No. 1 on 
Signal Hill in 1921. He is a baseball fan of the first magnitude, has 
managed Shell teams for years, and if you don’t think that is some- 
thing, remember this—37 professional baseball players have come 
out ot his teams. Incidentally, one of the best baseball stories we know 
developed during the recent World Series, and accidentally, too, when 
one of our local newspapers reported, regarding one of the players, 
“On a short bunt, he wet all the way to first base.” Must have been an 
exciting game! 


Gardner-Denver general sales manager 

G. \. Leece, vice president of Gardner-Denver Company, has been 
appointed general sales manager for the Gardner-Denver Company, 
effective immediately. Leece joined the Gardner-Denver Company in 
1922 and is now rounding out approximately 24 years of service. For 
the last two years his position has been that of vice president in 
charge of the export division with offices in New York City. For five 
years previous to this appointment, he was district manager of the 
New York branch office and for seven years prior to this period he had 
been Pacific Coast manager. 


Leece, who is also a director of Gardner-Denver Company, will now 
he at the company’s plant at Quincy, Illinois. 
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LONG-TIME, LOW-COST 


PROTECTION 
AGAINST 


The U.S. Bureau of Standards, Circular #80, says, “.. . 
by far the best” protective metallic coating for rust-proof- 
ing iron or steel is ZINC. Zinc, in the form of galvanizing, 
protects against rust in TWO WAYS: First, by simple 
coverage, with a sheath of rust-resistant metal . . . Second, 
by electro-chemical action, or “sacrificial corrosion:’ That's 
why industry has long depended on ZINC to stop rust—cut 
costs—save materials. Heavy coatings pay—for the heavier 
the coating, the better the protection, the longer the service 
life and the lower the cost. 


FREE 
BOOKLETS 


WRITE TODAY for these 
valuable booklets; (1) Re- 
at: denelioes, pair Manual on Galvan- 
is the yardstick of ized Roofing & Siding (2) 
economy in buying Facts about Galvanized 
galvanized sheets. Sheets (3) Use Metallic 


It signifies at least : : 
2 oz. of Zine per Zine Paint to Protect Metal 
Surfaces. 


square foot! 
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The “Seal of Qual- 





American 


‘Room 2613-35 East Wacker Drive, Chicago 1, Illinois 
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* Trade Mark Registered. 


FLORIDIN COMPANY, INC. 


Room 54, 220 Liberty Street 
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HELIUM PLANT AT EXELL, TEXAS 


HELIUM RECOVERY 
makes use of ’ * 


; The fact that granular 


Florite Desiccant is employed as 
a drying agent in the processes of 
modern helium recovery at the Exell, 
Texas, helium plant of the U. S. Bureau of 
Mines, is one of many examples of the 
adaptability of Floridin products to a 
wide range of exacting uses. As adsorb- 
ents, desiccants, catalysts and catalyst 
carriers, Floridin products have become 
widely known and approved by the petro- 
leum, vegetable-oil refining, and chemical 
manufacturing industries. Write for de- 
scriptive material, indicating what appli- 
cation you have in mind. 


ADSORBENTS 
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Warren, Pa. 








New Kellogg laboratory 


A complete new group of pilot plants now building for extensive 
industrial research to prove the feasibility of a wide range of new 
processes and their application to many basic industries, has been 
announced by L. H. Harvison, executive vice president of The M. W. 
Kellogg Company, chemical engineers of Jersey City, New Jersey, and 
New York, New York. Harvison stated that the Kellogg company, 
whose Jersey City laboratory operations in the petroleum refining and 
related fields have for years represented an annual investment run- 
ning into seven figures, now is embarking on a comprehensive program 
of expanding these facilities. 

One of the major units of the new laboratory is the pilot plant for 
a special solvent process for refining of edible oils, vitamins, fatty 
acids, tallow, and other glyceride products. Towering high in the air, 
this pilot plant has already been completed and is now in operation. 

Following the successful tests of the process over several years, engi- 
neering of installations is proceeding with both domestic and foreign 
companies, processing a variety of glyceride products. 





Artist’s concept of the new Jersey City laboratory now building by The 
M. W. Kellogg Company, chemical engineers of Jersey City, New Jer- 
sey, and New York, New York. This latest addition to the company’s 
extensive laboratory facilities will house complete new group of pilot 
plants covering a wide range of new processes and their application to 
many basic industries. Pilot plant for special solvent process of refin- 
ing edible oils, vitamins, fatty acids, tallow and other glyceride prod- 
ucts is already completed and in operation. 


Homeo personnel changes 


The Houston Oil Field Material Company, Inc., announces the fol- 
lowing personnel changes: 

R. M. Freeman has been appointed assistant district manager of the 
West Texas district. He was formerly store manager at Eunice, New 
Mexico. 

Harry J. Bish has returned to Homco and will work as cutting and 
fishing tool operator in the Houston district. He was formerly em- 
ployed by this company before entering the armed forces. Eugene E. 
Campbell has been employed as warehouseman at the Harvey, Louisi- 
ana, store. Temple O. Davidson recently joined Homco and will work 
as maintenance man in the cutting and fishing tool department at 
Corpus Christi. 

P. M. Neal has returned after an absence of approximately two years 
and will be salesman in the Houston district. H. O. Price and Elbert L. 
Burns, Jr., former employes before entering the service, have returned 
and are warehousemen in the Houston store. W. M. Skinner has been 
employed as warehouseman at Raymondville, Texas. Patrick J. Dough- 
erty has been promoted from warehouseman to field salesman at 
Natchez, Mississippi. 


Mid-Continent sales manager 


O. M. Havekotte, president of International Derrick and Equipment 
Company, has announced the appointment of C. A. McClelland as 
manager, Mid-Continent direct sales. McClelland will maintain head- 
quarters at the central sales office in Dallas, Texas. 

McClelland has spent many years in the oil fields and has engaged 
in drilling and production in addition to the marketing of supplies and 
equipment. He has been associated with Ideco for more than ten years. 
He is a member of the Dallas Petroleum Club and a charter member 
of the Dallas Chapter of Nomads. 


Expands staff 


A group of 45 new sales and service engineers have been added to 
the expanded field staff of the Brown Instrument Company, Phila- 
del phia. 

The group of 45 sales engineers and service men will be assigned, 
about the first of the year, to various regional offices and branches 
| throughout the country, Steinkamp said. All are now attending the 


| Brown company school of instrumentation at Philadelphia. 
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| Rook Reuiews | 


@ The Life of a Chemist, by Dr. Vladimir N. Ipatieff. Published 
by Stanford University Press. Price, $6.00. 

Seventy-nine-year-old Dr. Ipatieff, Russian-born scientist who is 
professor emeritus of chemistry at Northwestern University, has just 
published his autobiography. 

The recipient of many foreign and American scientific awards, and 
holder of more than 150 United States patents for chemical processes, 
Dr. Ipatieff was honored in 1943 as co-inventor with Dr. Vladimir 
Haensel of triptane. They developed a system of making triptane that 
brought the cost down from $3,000 per gallon to less than $1 a gallon 
and saved millions of barrels of crude oil a year during the war. 

A chemist for 54 years, he won the Willard Gibbs medal in chem- 
istry in 1940, In the same year, he was given the “Modern Pioneers” 
award of the National Association of Manufacturers. Other awards 
include the “Palmes Academiques” and the Lavoisier medal of the 
French Chemical Society, both in 1939; and the Fawcett Publication, 
Inc., award in 1944, The original manuscript of “The Life of a Chem- 
ist” was written in Russian, and was translated by his colleague, Dr. 


Haensel, and Mrs. R. H. Lusher. 


@ Petroleum Production Engineering, by Lester Charles Uren. 
Published by McGraw-Hill Book Company, 330 West 42nd Street, 
New York 18, New York. Price, $7.00. Pages, 764. 

In this third edition of “Oil Field Exploitation,” Lester Uren, Pro- 
fessor of Petroleum Engineering, University of California, deals with 
the principles of drainage, with production practices and equipment 
and with closely related subjects of handling and treating crude oil 
on the producer’s property, and with storage and transportation of 
crude petroleum. 








In this volume, the needs of the petroleum-engineering student have 
been ever uppermost in the mind of the author; yet it is hoped that 
the material may be found helpful as a reference manual by the oil 
company executive and the enginecr of less specialized training. 

Some of the material in this volume was originally published in 
The Petroleum Engineer. 


@ When the Oil Wells Run Dry, by Walter M. Fuchs. Published 
by Industrial Research Service, Dover, New Hampshire. Price, $3.75. 
Pages, 447. 

What is oil and how was it formed? Where and how is it found? 
How is it refined? And how will we run our automobiles, our air- 
planes, and our tractors when the oil wells run dry? These and many 
other vital questions are answered in this book, in words that every- 
one can understand, by a man who not only knows the oil problems 
of America but was closely connected with the synthetic oil develop- 
ments in Germany. 


Dr. Fuchs tells how motor fuel can be made from coal and gas, and 
how much it will cost. You will learn how the uranium atom can be 
disintegrated to blast a city off the map, and whether this energy can 
be controlled so as to raise our standard of living to undreamed of 
heights. And you will find out how oil can be converted into rubber, 
into alcohol, and into many other products which formerly were ob- 
tained only from plant and animal life. 


This is the story of oil—its past, its present, and its future. 


General manager Hinderliter 


George A. Hays has been appointed vice president and general 
manager of the Hinderliter Tool Company, a division of H. K. Porter 
Company, Inc., at Tulsa, Oklahoma, following the retirement of 
Frank J. Hinderliter who founded the company in 1920, it was an- 
nounced by T. M. Evans, president. Hinderliter Tool Company manu- 
factures oil field drilling equipment. 

Hays was formerly vice president of Oil Well Supply Company, a 
United States Steel Corporation subsidiary. He has been associated 
with this company and its affiliates in various capacities since 1922. 


Gray Rental Division 


J. A. Gray, president of the American Iron and Machine Works 
Company, Oklahoma City, Oklahoma, announces that the former Gray 
Supply Company will be operated as the Gray Rental Division of the 
American Iron and Machine Works Company. The Gray Rental Divi- 
sion has Gulf Coast headquarters at 1801 Semmes Street, Houston, 
Texas, and is managed by C. D. Fitch, assisted by C. L. Braswell. The 
Gray Rental Division has branches at Shreveport and Harvey, Loui- 
siana and Houston, Alice and Odessa, Texas. The firm operates a 
rental service on 2‘-in., 2%-in., and 3%-in. drill pipe, drill collars, 
kellys, and pipe handling equipment. They also have blowout prevent- 
ers and core barrels on rental. 
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POWER PUMP 






Made by McGowan — a 
heavy duty design to give 
efficient, oil field service. De- 
signed and constructed to 
stand up under terrific de- 
mands. Write for Catalog 200. 


Dependable 
Since /852 


LEYMAN MANUFACTURING CORP. 


The JOHN H. MCGOWAN @o. DIVISION 


59 CENTRAL AVE CINCINNATI 2, OHIO 





Heres the Accurate Way to 
take Wire Line Measurements 





* 


Hundreds of Cavins Depthometers 
are in successful service giving 
their owners direct-reading, accu- 
rate well measurements. This 
strong, simple device comes in a 
handy carrying case (weighs only 
17 pounds)—is put on the line in 
a few seconds, and tells you where 
bottom is quickly and dependably. 
—Write for folder to The Cavins 
Co., 2853 Cherry Ave., Long Beach 
6, California. 








Rubel makes challenging talk 


One of the outstanding events of the Fall Meeting of the Petroleum 
Division of Southern California Section, AIME, held at the Ambassa 
dor Hotel in Los Angeles, October 24 and 25, was the presentation by 
A. C. Rubel, vice president of Union Oil Com- 
pany of California, on the subject, “What Does 
Management Expect of Engineers?” This was a 
comprehensive discussion of a highly pertinent 
matter, delivered with the usual Rubel clarity, 
without pulling any punches, and loaded with 
sound philosophy and suggestion. 

Wasting no time on preliminaries, the speaker 
enumerated in orderly succession a series of 
management’s expectations, on which he elab- 
orated where necessary, and on the basis of 
which he made some final recommendations that 
were decidedly to the point. The various re- 
quirements itemized with amplifying remarks 
were briefly as follows: 

(1) Management expects engineers to fit 
themselves to become part of management, and to be sufficiently 
aggressive to assume as many management responsibilities as possible. 

The line of success for pure technical engineers is a broad-based 
cone with a very fine tip. The read to the top is long; competition is 
tough, and few make the grade. There is, however, unlimited opportu- 
nity in the operating departments, and the speaker expressed it as his 
opinion that industry could make good use of a few more presidents 
and vice presidents with engineering background. 


(2) Management expects engineers to have sound fundamental edu- 
cational background, and to supplement training with technical and 
practical experience in an operating department, or operating depart- 
ments. 

A petroleum engineer supervising coring, cementing, mud condi- 
tioning, or well completion practices, can be of maximum service only 
if he is familiar with the actual working details of the drilling process. 

A production engineer will be better equipped to do a topnotch job 
if he has had prior experience on a well-pulling gang, or as a pumper 
or gauger, or perhaps a gas plant operator. 

Engineers, being the raw material from which technical, much of 
the operational, and a considerable proportion of managerial and 
executive supervisors, are to be drawn, companies should make sure 
that engineers get the kind of experience that is likely to develop them 
in the lines for which they are best suited. 


(3) Management expects engineers to learn to handle adequately 
the greatest of all industrial responsibilities, that is, the problem of 
human relations. This can be best contrived by mingling with the men 
on the rigs, joining in their “bull sessions,” and conversing with them 
informally over their lunch boxes. 

This one qualification is so important that if the candidate has all 
the technical skill in the world as far as engineering is concerned, and 
lacks this faculty, his chances of elevation to top management are 
slim. 





A. C. Rubel 


(4) There can be no 40-hour week for the aspiring engineer. 
“Cement jobs, like babies, come between midnight and dawn, and 
most well completions, no matter how well planned, come after dark.” 
The engineer must be there when things are happening, and because 
no one knows when “we core the sand contact,” it means almost that 
he has to be there continuously at critical times, regardless of the hour 
of day or night. Ideas and concepts don’t reveal themselves in the day- 
light hours either, and Rubel was strong in his recommendation that 
any man who seeks regular hours of employment had better stay out 
of engineering. 

(5) Management expects engineers to think independently—not 
“in quotes.” In oil engineering, so little is really known that there is 
an excellent field for original thought. 

Engineers should keep up with contemporary literature, but take 
nothing for granted, regardless of the reputation of the author, if it 
cannot stand the cold searching light of reason. 

Management should encourage young engineers to contribute to 
technical magazines, and to take part in technical discussions, when 
they have something of consequence to offer. 

“Management has no interest in science, as such—is only interested 
in engineering and science—as they assist in the production of more 
oil at competitive costs, or the same quantity of oil at lesser costs.” 

For this reason, it may be expected that oil companies eventually 
will combine all their exploratory agents and agencies in a single “oil 
finding” department, headed by a man who doesn’t get lost in detail. 
but can keep his eye on the main objective. 

(6) Management expects engineers to criticize constructively, if 
the criticism is coupled with action. A valid criticism, and a remedial 
program, will find usually a receptive hearing from top management : 
however, engineers are advised to study the art of presentation. 

“Management is human—and suffers from all the frailties—includ- 
ing the habit of buying what comes in pretty packages.” Engineers 
should, therefore, develop to the best of their abilities methods of 
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making their proposals attractive insofar as this can be done without 
sacrificing accuracy or good judgment. 

Good ideas are not hard to sell even to traditionally hostile manage- 
ment—and, # an engineer Jacks the persistence and push that are re- 
quired to excite sympathy for a worthwhile idea—he lacks qualities 
that are vital to success in his profession. 

“When I was a young engineer, I had a fixed conviction that my 
management was singularly dumb and blind to the things that to me 
seemed obvious. Since I have myself reached that estate—top manage- 
ment—I am inclined to believe that I was not entirely wrong in my 
convictions.” 

Top management’s job is difficult! Engineers deal in facts—execu- 
tives in decisions. Engineers can assemble data, make due allowance 
for unknowns, and offer a recommendation. On the basis of this recom- 
mendation and an ethereal something called “business judgment,” the 
executive must decide on a course that may cost the stockholders and 
his company millions of dollars. 

Management expects its engineers to make decisions as easy as pos- 
sible—and otherwise relieve top management of as much responsibil- 
ity as possible. 

(7) Management expects engineers to be civic minded. It is unfor- 
tunate that technical and scientific progress has well exceeded polit- 
ical and social advances. In consequence, we not only are unable to 
apply the results of our researches for the common good, but we are 
not even able to control them. In nuclear physics, for example. we have 
unleashed a power that we don’t know how to control. 

There should be more engineers on school boards, planning com- 
missions, and public offices of various sorts, in order that we might 
reduce the muddling inefficiency, graft, and confusion that are now 
rampant. 

(8) Management believes that engineers are, and management 
definitely wants them to be, a part of management. As such, they must 
sive undivided loyalty to their organizations. There is no room in the 
engineering profession for unionization—in which the best of the 
croup may be geared to the pace of the lowest. 

Creative thinking can’t be regimented, and engineers should be 
more concerned with opportunity than security. If they are to be a 
part of management, they can’t serve two masters. They can’t serve 
their companies, and be subservient to a union. If this dual interest 
develops. industry will be forced to set up as a buffer a new level of 
technical supervisors, independent of regimentation and divided affi- 
liation. 

(9) Management expects engineers to be adequately compensated 
for their jobs, but it is not easy to arrive at a comparable basis. Who 
can say whether the development engineer, drilling superintendent, 
production engineer, or production superintendent, contributes most 
to the recovery of oil? 

Relative compensation can be best determined by fair. unbiased. 
and carefully conducted job analyses. Standardization, either by col- 
lective action or the efforts of misguided industrial relations effort, is 
not desirable. 

Tn conclusion, Rubel summed up his address in the cryptic words 
of John Suman, vice president of Humble Oil and Refining Company. 
who used to tell all newly employed engineers, the young ones espe 
cially. “Your job is to get my job!” That, he thought, was about the 
best available expression in summary of what management expects of 
engineers. 


Heads thermochemistry committee 

The election of Dr. Frederick D. Rossini, chief of the Thermo- 
chemistry and Hydrocarbons Section of the National Bureau of 
Standards. as president of the Standing Committee of Thermo- 
chemistry of the International Union of Chemistry has been an- 
nounced by Dr. E. U. Condon, director of the Bureau. 

The Standing Committee of Thermochemistry, consisting of leading 
chemists from Poland, France, Belgium, Holland, and the United 
States is concerned with achieving international agreements for stand- 
ards used in thermochemical investigations. The committee plans to 
hold its first post war meeting in London, July 1947. 


Wilson Supply promotions 

Wallace D. Wilson, president of Wilson Supply Company, has an- 
nounced the following promotions within the company: R. W. Jeffrey. 
former secretary and treasurer, to the position of vice president; 
L. R. Bandy and George W. Gist, city salesmen, to the office of vice 
president: J. S. Roberts, assistant secretary and treasurer, to secretary 
and treasurer: J. W. King, auditor, to assistant treasurer. and A. L. 
Pippert, sales department, to assistant secretary. 


Manager midwestern sales 

Appointment of W. O. (Bill) Kupper as manager of middlewestern 
~ales was announced recently by J. F. Hacker, manager, fittings divi- 
sion. Ladish Drop Forge Company. 

A new office, which Kupper will head, has been opened at 332 South 
Michigan Avenue, Chicago, Illinois. 

Kupper, formerly manager of southern sales for the fittings division, 
will direct the sale of the complete line of Ladish seamless welding 
fittings. forged steel fittings. and forged steel flanges in the middle- 
western area. 
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NUGENT 
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You can rely on Nugent oil filters for every refinery application. 
Here, a Nugent filter is installed on a gas turbine at the Sun Oil 
Refinery. This Brown-Boveri turbine has now been in use for four 
years, and the Nugent Filter is proving its ability to keep the light 
turbine oil practically 100% clean 


The filter has a capacity of 30 GPM, yet it is only 38” high by 
11%,” diameter overall. The efficient filter bag is inexpensive, and 
easily replaced when it becomes dirty. Nugent's practical experi- 
ence in filtering is at your service. When you plan new machinery, 
ask about the oil filters. 


Write for literature. 


NUGENT 
WM. W. NUGENT & CO., Inc. 


TRADE Est. 1897 






416 N. Hermitage Ave., Chicago, Ill. 
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PEERLESS PUMPS 
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SIZES AND CAPACITIES 


Quality Pumps for Exacting 
Conditions. Efficiently serv- 
ing Industrial and Munic- 
ipal water requirements. 


PEERLESS Vertical Deep Well 
Turbine Pumpsassurea constant, 
clean water supply through such 
exclusive Peerless engineering 
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tical Turbine Pumps are built in 
both oil or water lubricated types 
(water lubricated illustrated). 
Adaptable to all forms of drive. 


PEERLESS PUMPS employ advanced 
| construction principles for trouble free— 
fullcapacity pumping. Investigate them 


A COMPLETE RANGE OF iy 





before you buy any pump. 











PEERLESS PUMP DIVISION 
FOOD MACHINERY CORPORATION 
Canton 6, Ohio + Quincy, Illinois + Los Angeles 31, Calif. 





















PDowzseaY 


OIL FIELD LANTERNS 
(MODEL 940 UL) 


@®SPARKPROOF construction 
throughout. Light socket ejects 
broken bulbs. Wide adjusting range 
—from beam to floodlight at turn of 
lens. Flexible Directional Beam. Wire- 
less Sliding Switch. Easy Grip Handle. 


Runs on 6-Volt Lantern 
<a : Battery. © At Your Sup- $ .00 
Listed and Approved by Underwrit- ply Distributor, or write LIST 
ers’ Lab., Inc. Report No. E14729. forimmediate delivery. PRICE 





THE METAL WARE CORP. we fonen 















SUBSCRIPTION ORDER FORM 
The Petroleum Engineer, 
Box 1589, Dallas, Texas. 
(Enter) (Renew) my subscription for— 
1 year $2.00 TF 2 years $3.00 (J 





Name 





Company 





Position 


Home Address_____ 


(or) 
Office Address 
Cit ; we State. 



































258 


Gas field development in France 


Back from a four weeks’ trip to England and the Continent, John 
B. O'Connor, executive vice president of Dresser Industries, Inc., 
reports a sizable gas field development under way in southern France 
and considerable activity in Czechoslovakia where he had occasion to 
visit a very large coal gasification plant where both synthetic gasoline 
and fuel oil are being made by reducing coal with oxygen. This plant 
is also producing relatively high B.t.u. gas from coal and piping it 
— from the generators into Prague, a distance of about 100 
miles. 

Shortage of solid fuels in France, according to O’Connor, is provid- 
ing the impetus to exploration and active development of gas fields 
south and west of Toulouse. 

“Structure of the new fields was worked out in 1937 and the first 
well brought in early in January, 1939,” O’Connor reports. “Today, 
with the war behind them, the French, through a company financed 
jointly by government and private capital, have completed a 12-in. 
pipe line to Toulouse, a 5-in. line to Tarbes, and have others under 
construction to neighboring industrial centers.” 

Two Dresser companies are already shipping equipment to the 
French for this program, which O’Connor believes may grow to sizable 
proportions. International Derrick and Equipment Company is sup- 
plying drilling equipment, and Clark Bros. Co., Inc., Olean, New York, 
recently completed compressors for installation in a plant erected in 
the St. Marcet field to extract natural gasoline from gas and deliver 
the dry gas by pipe line to Toulouse and intermediate points. This 
line, according to O’Connor, is expected to be extended later to Bor- 
deaux and Marseilles. 


Oil supplies from deeper levels 


Engineering and metallurgical research on oil well drilling tools is 
putting greater emphasis on cutting instruments that will operate at 
levels far below the earth’s surface, according to officials of Hughes 
Tool Company, Houston, Texas. 

The emphasis on deep well drilling does not mean that new oil fields 
will not be sought, Hughes officials said, but it does mean that most 
of the American fields that contain oil close to the earth’s surface have 
been tapped and the search for a continuing supply of domestic oil 
must go down to deeper levels. 


Homer Havenstrite killed 


Early in October, Los Angeles vil men were shocked to learn of the 
death of Homer E. Havenstrite, superintendent of the R. E. Haven- 
strite operations. He was en route to Wyoming on a hunting trip, when 
his car collided with another coming in the opposite direction—in 
Cajon Pass. He was killed almost instantly. Mrs. Havenstrite was also 
badly hurt in the accident, but is now reported to be making satisfac- 
tory progress toward recovery. 


A. E. Holeomb dies 


A. Elton Holcomb, widely known in the power shovel and crane 
industry for more than 40 years and former crane and shovel division 
sales manager for the Koehring Company, died in Indianapolis, Indi- 
ana, at the age of 68. Holcomb had been in ill health for a number of 
years. 

Holcomb, active in the industry since 1905 and with Koehring since 
1919, merchandised and helped develop single jackshaft steering, en- 
closed gearing, the self-cleaning crawler shoe, self-cleaning crawler 
tumbler, boomfoot shock absorber on shovels, mechanical shovel dip- 
per trip, fully enclosed cab, finger tip control, equalizing double band 
clutch, front ends easily interchangeable in the field, and the inde- 
pendent shovel crowd. 


To form own company 


W. A. (Red) Davis, formerly sales manager for LeBus Rotary Tool 
Works, resigned from that position, effective November 1. He will 
form his own company and will handle the sales and distribution of 
oil field specialties. He will continue to represent LeBus Rotary Tool 
Works as agent for their oil field division, handling their line of cut- 
ting and fishing tools, whipstocking equipment and alloy steel load 
binders (boomers). The office address of the new company is 2375 
Bolsover, Houston, Texas, telephone Lehigh 8946. 


Materials Handling Exposition 
The petroleum and oil industry’s problems of materials handling 
will receive attention at the first national Materials Handling Expo- 
sition to be held at the Public Auditorium, Cleveland, January 14-17. 
Executives will have the first opportunity to see and compare under 


“one roof competing systems and machinery for materials handling. 


All phases of materials handling will be discussed during the four-day 
meeting with special consideration to problems of petroleum and oil. 
Production and assembly line materials handling, as well as handling 
for receiving, shipping, loading, and warehousing will be discussed 
and appropriate machinery exhibited on the exposition floor. On ex- 
hibition will be hoists, hoist mountings, cranes, derricks, conveyors, 
hand and power trucks, skids and pallets, tractors and trailers. 


THE PETROLEUM ENGINEER, November, 1946 

















at eet or 





is 
it 
S 
Is 
st 


il 


CSS ih OO 

















Earl I. Burke, manager of shipping, Republic Steel Company, heads 
the exposition’s policy committee. Others on the committee are T. O. 
English, assistant chief purchasing agent, Aluminum Company of 
America, and Col. Albert B. Drake, materials handling engineer, of 
Drake, Stevenson, Sheahan, Barclay, Inc. of New York. 


Admission to the sessions may be obtained from the Exposition 
Management, Clapp & Poliak, Inc., 37 Wall Street, New York, N. Y. 


Helping Texas manufacturers 


After 12 years of building and managing his own organization, 
C. K. Stillwagon, former president of Well Equipment Manufacturing 
Corporation, Houston, Texas, is now devoting all his efforts to helping 
other Texas manufacturers. 


Stillwagon, as president of the Texas Manu- @ 
facturers Association, has launched an increas- * 
ingly active program by this organization to 7 
help further build Texas industry to a par ~ 
with other highly industrialized sections of the 
country. He is serving his first term as presi- © 
dent of the manufacturers association. His first 
term as president of the organization has seen 
the manufacturers association greatly expand 
its activities to include every phase of industrial 
growth in Texas. The Texas Manufacturers As- 
sociation is concerned with every type of Texas 
industry. 


The Houstonian has moved his office to the C. K. Stillwagon 
M & M Building, Houston, and although his business plans for 
the future are still indefinite, he expects to remain active in some 
phase of the oil industry in addition to his work with the manu- 
facturers association. 


“I’m not retiring from business,” he said. “I never intend to.” 

Stillwagon, who went to work in the oilfields of Pennsylvania 
more than 30 years ago, will also devote some of his time for the 
next few months to revising and expanding Rope Chokers, a 228- 
page volume of humorous anecdotes and interesting tales of the 
oil industry from cable tool days to the present time. The first 
edition of Rope Chokers was undertaken as a hobby by Still- 
wagon sometime ago and first copies were distributed several 
months ago to leading figures in the oil industry. 





Section sales manager 


John E. Slaughter, Jr., vice president of The Girdler Corporation, 
Louisville, Kentucky, in charge of the firm’s Votator Division, has an- 
nounced the appointment of Allen McKee Bond, Jr., as sales manager 
of Votator’s fats and oils section. 


Bond joined Votator’s technical staff on January 1, 1946, and has 
had an important part in the firm’s comprehensive research projects 
and greatly enlarged engineering service program. He was formerly 
research director of the Brown and Williamson Tobacco Corporation. 


To prepare German reports 


Dr. Warren F. Faragher of the Houdry Process Corporation has 
been selected by the Office of Technical Services, Technical Industrial 
Intelligence Division, as the U. S. Government’s representative to go 
to Germany to supervise the preparation by Germans of final reports on 
the German petroleum processes. Arthur V. Danner, executive vice 
president of the corporation, made this announcement as Dr. Faragher 
departed for Europe recently. 


The purpose of Dr. Faragher’s mission will be to complete the col- 
lection of the German information on the programs surveyed by the 
U. S. Technical Oil Mission that was sent to Germany by the Petro- 
leum Administration for War in 1945 and to have German reports 
prepared thereon. This group, of which Dr. Faragher was a member, 
followed advance troop elements to investigate German manufactur- 
ing methods of hydrogenation, catalytic cracking, hydroforming, alky- 
lation, polymerization, Fischer-Tropsch, and other processes. At that 
time, the chaos resulting from the war and the displacement of Ger- 
man technical personnel left unanswered many of the questions con- 
cerning German methods. In the past year, however, many of the 
missing technicians and numerous documents have been located and 
from them Dr. Faragher expects to obtain the data necessary for the 
completion of the reports. . 


Dr. Faragher has been associated with Houdry Process Corporation 
since its formation in 1931. 


Open new offices 
Watts, Payne-Advertising, Inc., 205 South Cheyenne, Tulsa, Okla- 


homa, has announced the opening of offices in Dallas, Texas, and 
Wichita, Kansas. Manager of the Dallas office is Burke Gilliam. 
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Everybody Wants to Know 








About a Good Thing 


Even if you never 
have the oppor- 
tunity to buy a 
pumping unit, 
we'd like you to 
know about Jen- 
sens. Our only in- 
terest is for you to 
have the correct 
information so 
that you can give 
an accurate opin- 
ion should the 
occasion arise. 


Those on the buy- 
ing end of producing equipment activities 
owe it to themselves and their bosses to have 
the complete story. 

The good things about Jensen Units are easy 
to find out. Just call your dealer or write us. 
It’s good business. 


JENSEN 


BROTHERS MFG. CO. 


Coffeyville, Kansas,U.S. A. 


Export Office: 50 CHURCH STREET, NEW YORK CITY 
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